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^y7!)-|^V^t 5000Wexpressed sequenced tags (ESTs) 3rJfc|fc OtH 
^0^?rJt^-r 5 ^ £ J; K) % f ff^ttiMtM±#tti^ EST 
^5^H^&£tlTI^5 (^Hfr^CiSfc 2 : Osteoarthritis and Cartilage (2001) 
5 9, 641-653) 0 &fc, W\ C < #^t>V^«Mfii5^ao-Offc 5lH±|IBfj JJ 

^0#om^HDIS^t) ? ^#^>I^^^^V^T, PMA, IL-1/3, TNFa ^kffl^ J; 19 g£»J-t- 
Sit^O^m^ :b*LT^<5 (^r^i3 :Proc. Natl. Acad. Sci. USA (1 
997) 94, 2150-2155) c \ Ifr^fi^TVl^ffl V^T, HHt^jE^Jfli^^^S 

10 $J;Ui\ =1 7 — ? >M&mW#kf? (CIA) SaifK^-^KjfdoV^T DNA 

-r^f ? PTWWIiL, 8734^(7) cDNA OH 330 2 fg^JiO^si & x 5 
5i@^2^^JbO«l^lJ?:^L/t^O$8^^fe5 (^#|^3ti^4 :Clin Immune (20 
02) 105, 155-168) 0 L^Lft^b, ffiMMmz^^X It, jEftmmttt^T* 

20 h*^ i o-efc^-r v^-n-r ^>--i fctt^ist^fM!*^ *<omz. 

mm&tlXK Z3&fc*&mfe-fZ>&,Wtj:£tlT\,^?> (^#tr^5 :Arthriti 
s Res (2001) 3, 381-388) Ld»l**Sfe^gttt^ h # >"b RE* f£ # fit fcl # 

25 — I7j\ Runx2/Cbfal fit !) vx >vn > -tf- — ^g^^ (PEBP2 a A) £ 

t>nftf^5fco-efet) , runt sifrfr? 7 7 5: V -(-JSi-6fe^H^o 

— Ol?fo5 (^#§^^^6 :Proc. Natl. Acad. Sci. USA (1993) 90, 6859-6863) 0 
Runx2/Cbfal lt&®m^m^-X* *> 5 CbfB/PEBP2 0 2*#:&7^J&U -tft 
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ICefcO DNA &&1%mSMlbbthZ>Z. k& in vitro ."C.^ £ixX V>5 (&W¥?XWl 
7 : Virology (1993) 194, 314-331, #^f«iSfc 8 : Mol. Cell. Biol. (1993) 
13, 3324-3339) 0 Runx2/Cbfal <D J y $ T V X i^iH^Wlk^^M^^XW, 

£U nMf^fD^^Xm^m^ 5i tftftbtl, Runx2/Cbfal ttfhSMklKl&lN 
5 T^(D|c^H^--efcS r t&WtbfrkteoX\,^Z> (mtXffltl : #W¥ 10-309 
148, &%Ft ! ?J:ffl;9 : Cell (1997) 89, 755-764) 0 £ blZ, Runx2/Cbfal Jy? 

Tn^^tii tt»«twj$nT^^ v ^•wmmm. (atdc 

5) M&V^T, HUflE^^#^[DflS^^IE^#«^^(tTT^ y?*-J±(D 1 of 
&5 Typell Runx2/Cbfal Olg^gigl £ ft -5 ^ t frb. tfc'Wftik, mzMM&it 

0 : J. Biol. Chem. (2000) 275, 8695-8702) 0 

X&*) (^^frZfclfcl 1 : Arthritis Rheum (1992) 35, 806-81K WtfcttXtifc 1 
15 2 : Matrix Biology (2000) 19, 245-255) , nm^^m^WiWm^-WlZ^^X 

TO^i^$nxt^5 (##rai3 :^mmw.w^,^± r-wtm-w^.^^ 

.i-n^— j (2002 ^)) 0 A. Robin Poole tt s Arthritis & Rheumatism <DWiiM<D 
20 (0<$WX$ikl 4 : Arthritis Rheum (2002) 46, 2549-2552) 0 

14 Bfli5^ -eji, e> n z> ik 0k m.'W o^c* afi &m ffl Wife (d m mm n tm^m^o 

Runx2/Cbf a 1 £ 1 1 M 7 - f >' 7° P ^ - * - & ffl V > X 4# M &) \Z % iji £ 

25 T£z>t, mm&mMifcx%t.tbtiz> £ o^!K^(D^^it^n,bti mm* 

Xfikl 6 :J. Cell Biol. (2001) 153, 87-99) % Runx2/Cbfal ^M^mW^.(D 

mmmni<zm^teikm&m±^z ttf^v&&htc 0 R Un x2/cbfai 
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mt^V££tlX\,^Z> 0 LTc^oT. Runx2/Cbfal %<D h <D<D{fm SrPfiW-T 6 r t 
ia5l^JOii»t mi / fmi>m&&tlZ>o ^^X\ Runx2/Cbfal i££<9$m& 

unx2/Cbfal \Z. J: 19 ffiyftl £ ^Sit^O 1 ^Xh 6 =» 7 tf-3 (MMP-13) (# 

5 #ffF:£jSfcl 7 : Mol. Cell Biol. (1999) 19, 4431-4442) , %d hi\X 1^5 3 0<73 

WLTV>5 (^^f^lfciSifc 1 8 : J. Clin. Invest. (1996) 97, 761-768) „ * fc, 

= 7^— if -3 h7>^ Vx.~*> ? <? *nmMm%fi&m<D 

10 i^^otV^5 1 9 : J. Clin. Invest. (2001) 107, 35-44) 0 

^txb<D&% J l$, Runx2/Cbfal XWimXtemffl £ tlZfefe? (Runx2/Cbfal T^it 

TV^, \*ti*\*t£lfih, iH*"C^ Runx2/Cbfal OT^ite^f-OJWaW^Wtt 
fc^<DMVr&te£tiX\,^Z> 0 Mx.tf, &mB.fc{z.m< H^5^?S^-Cfe5 NF-k 

B (D-q-fzL^y ! ot?fc§ P 65 &3&f|§)J3i§9?.£ii: x DNA ^ n T W fi¥#f 
v\ St^;^miJ$;ft,6itfc^p=35£$;ftT^5 (*#^jCi;2 0 : Am J Physi 
ol Cell Physiol (2002) 283, C58-C65) 0 ZL<D%m*mffe<D £ < t>fr^X\,^Z$R 

tht \Hfe>&<D NF-kB ^ ttl^XO NF-kB (Ci^tE^-^^a^^^l^^fe 

5„ -rOfcfe, NF-kB -effjlJ^l^nSjtfc^tf) 9 •f-^X&mig.X < ifflt^O 

25 ^^PJ-e Runx2/Cbfal Tfttitfe^O — oXfc -5 ^ t b t ft o 7c WISP-2 
(i s CCN (connective tissue growth factor/cysteine-rich 61/neuroblastoma 
overexpressed) family KM't^ Growth Factor Xh%> (^#fF:£:i§fc 2 1 : Proc. 
Natl. Acad. Sci. USA (1998) 95, 14717-14722) „ WISP-2 Wnt-1 £ 9 
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nm^2~3o^ii< ^ot^sr ktmbfrttz^x^Z) wm i fxm2 1 : p r 

oc. Natl. Acad. Sci. USA (1998) 95, 14717-14722) „ WISP-2 fc hiE^ 

¥L±&*HU&};iJt-<, MCF-7 fc h&«j(WflSt*K::i8^-C, M^i#LT^ 9 , ftft) 
5 IS©i««[»CB8#U-CV^Sr i^«g$ttTV>S (»M2 2 : Biochem. Bio 
phys. Res. Commun. (2001) 282, 421-425) „ £<btCin situ hybridization Kl 

$>5r ir^^^^TV^ (^^I^^Ci^ 2 3 : J. Biol. Chem. (1999) 274, 171 
23-17131) . Ld»U*3^5> % WISP-2 Runx2/Cbf a 1 £ 9 ffrjfl|l £ "C V ^ <5 <b I ^ 5 
10 ^Ji^tt*T-{C^V\ 

Wt*fc*»WC Runx2/Cbfal T b& Z b&Wbfr k ft 

ofc Noppl40 te x MtoKmmtiEifryy-t-Am&f (l40kDa) b LT|^£ 

*Lfcfc<Z>T?fc£ (»Jti2 4 : J. Cell Biol. (1990) 111, 2235-2245) „ N 
oppl40 fefe*<D#}) ^.Z??- Kf3\699 T ^ y»36>fej*»J >#^#J2 130~140kd (j& 

15 y v^bt? 95kd) xfoz 0 No PP i4o * j^^fc: v >-mit v 

Noppl40 « % ^|U> ^^^Olili^OfcifetDi.'-t^n ^b UT^^LTV^S 
XLbtLTVNfc (##ff:£i&2 5 :Cell (1992) 70, 127-138) „ L/5>U ^©^05 
20 fS^T'fi^ alpha-1 acid glycoprotein/enhancei— binding protein (AGP/EBP) b 

Vrmm^^-tz z.bic£<o, ttmwm+t i^xmrn ur^sri 

^iot^5 (^M#ff Ifclfc 2 6 : Mol. Cell. Biol. (1997) 17, 230-239) 0 Nop 
pl40^W<^JC©f^ffl»Ctt % (^m«^2 7 : J Cell Sci. (1 

995) May;pl0S) s *ID|&©£*E©lWfij5 (IMfrWXitt 2 8 : J Cell Sci. (1995) Ma 
25 yllOS (Pt 5):pl911-1920) , Hfr^ • 9Pftl/!&/$& (^M^HFFIfcjfiK 2 9 : J Mol E 
ndocrinol. (2000) Dec ; 25 (3) : 275-286. ) % grt©tOig)$ (^sWift 3 0 :M 
ol. Biol. Cell (2000) 11, 567-577) % $5^0^-^$) (#ftf?Xm 3 1 : Mol. 
Cell. Biol. (1996)16, p4257-4263) N rRNA fflflf (*#fFXltt 3 2 : Mol. 
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Cell. Biol. (1999) 19, p8536-8546) , RXfis-Y^v flfm<Dj£fc&&$8 
S^tal fa&m? I'.'tfnvmmtffo*) WW1ttXt&3 3 :Mo1. Cell. Biol. (1 
997) 17, p230-239) , = 9 h V ttm'WJ&J&mz.&m.ft ±&-f 5 (^fr^ 3 4 : 
Development (2002) 129, p5731~574l) 0 $.tc, Z. (D Noppl40 $ Stf^N 0L 

5 ETFMS^ h©rtl«gJWe5g^^±#t?> (^#^^^3 5 : J. Lipid Res. (2 
000) 41 : pl615-1622) „ NoppHO Mfc^Ffe. Treacher Collins m&Wt (MUMfc 

<dmj&^±) (Dmmmm^icoFiiz.m^mmu^xi^ (ttmtxms e : mo 

1 Biol Cell. (2000) Sep; 11 (9) : p3061-3071. ) 0 W±Oi 5 4«§i^fc5^, N 
oppHO <D%K^ftfc-Z<D®t , m\Z.1\^X\-Z, v^fc'^W&d^&oT&ibT, Runx2/ 
10 CbfallZ&V ffl&£inX \,^Z>k\t* 5 &&hte\r\ Noppl40 tftRXt/'XteM 

RI*H:*3SW-C Runx2/Cbfal T^il^O-oTfo 5 ^ £ ^BJ £ 
o Tem8 te x H£ Tem8 it^^ i^- ^ U -^7°^ Kfl* 562 T ^ ^ mfr 

15 — (^#1^5:^3 7 : Cancer Res. (2001) Sep 15;61 (18) : P 6649-6655) 0 

*fd,Tem8 jt^H^-^J: «9 3— K £ *L5 # U -^^^ Kf* Capillary Morphogenesis 
Protein £ tl v % (^^^^^3 8 : Proc Natl Acad Sci USA. (2003) 

Apr 29 ; 100 (9) : 5170-5174. Epub 2003 Apr 16.) „ 

Tem8 t #&T>V JL\$mW%kB.<OmM\Z.^ V^T tt % TO £ £ bfrT ^ 

20 Tera8 ^^^f^fj:, ^iSmSit OjJM 7°^ - (ATRl) t IT^Sfl 

k^xT^ (^#^113 9 : Biochem Pharmacol. (2003) Feb 1 ; 65(3) : 309-31 

^Ci^4 0 : Cancer Res. (2004) Feb 1 ; 64 (3) : p817-820. ) „ 

mmz*mWX Runx2/Cbfal Tffim.itt<V—<>XhZ>ZktfWbfrkte 
25 o tc GALNT3 f'i „ ^ GALNT3 it^Hd «£ 9 a — K $ ttS # V K^S 633 T ^ J 

m*t>ti:<Q . GaiNac m%mmm7 r % v -ftnm^mm t^n^n^m^ 

{ItmtXWll 1 : J Biol Chem. (1999) Sep 3 ; 274 (36) : 25362-25370) „ 
GALNT3 b^RX$/y.\%mW$k&<OWM\Z-<>^Xk-Z, m>fetLX<D b Z>*®bflX 
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v>&V\, GALNT3 $^.*$%\%^ dt/U ^#±<^fll§yg#.|f 0 X s GalNAc-$f i|g# 
Wm-ehZ> 0 ft Zffof&M'V \ GALNT3 <D h Z>mcO$Z$&Wi 

mmfcTtenzmtemft&EZm&mmtteZ (imnXffi4 2 : Nature Genetics 
(2004) 36, p579-58l) „ • MB ft if X GALNT3 * >v^ 

5 S^l t^^PbtvTVN^, (#!j#f«^4 3 : Cancer Sci. (2003) Jan; 94(1) : P 32-3 
6) o 

lRj«»i:*|gK-C Runx2/Cbfal Tll^<D-ot?fc5^i^^t,^i^ 
ofcHCKte, i£ HCK jffc^C £ 9 3- K^tlS^y^/f Kfl* 526 T 5: Sf&frb 
^5, Hematopoietic cell kinase TfctK A$ittt*Mt5:i^^ 
10 T^5 e &fc> HCK *W^Kf4, Src ^^-j-— if 7 T ^ V (# 
#f i F:£Ifc4 4 : Int J Biochem Cell Biol. (1995) Jun;27 (6) : P 551-63. ) 0 SH2/ 

sh3 h'^-o^nhv ^mtizZ'DxmmkztiZo &tc s mt^mx^mmit 

&frl& (^^jtt4 5 : Eur. J. Biochem. (2000) Dec ; 267 (24) :p7201-8) 0 

hck t'WRuyxnmmmm^mm^^^xn, ^^xfDt^^hfhx^^ 
15 t£\,\ hck *w^sm % mjmmm^ftmRfoxvmmtz^y^sufcmm^'Xh 

oT N gpl30 (IL-6R LIFR <D*S M^M^ ^> h) i)*h<D ~j~/UX 

femt&thZ (^#1^30^4 6 :Mol Cell Biol. (2001) Dec;21 (23) : P 8068-8l) 0 
HCK * ^^^{2, Ras GAP ^ STAT5 ]) >-^b U yfrM^a^l) 

-<D>-^i-/vmm^hm^ir^ (#m ! rxm4 ? : j Bioi ch em . (1995) j un 16; 

20 270(24): 14718-24. ; ##f«jfifc 4 8 : EMBO J. (2002) Nov 1 ; 21 (21) : P 5766-74) „ 
HCK 9 LAMA84 &|flJj£HC :}o t T imatinibmesylate X3£$i±g-RVt. <'X 

fem&lt&tlZ (^mtXtiik 4 9 : Blood. (2004) Jul 15 ; 104 (2) : P 509-18. Epu 
b 2004 Mar 23) „ £ it, HCK*>v?^f|te % £*£rJf ?g $i£-5 (^l« 

150 : Exp Hematol. (1997) Dec;25 (13) : pl367-77) 0 

25 

mB&kmi'^MM&nhZfc^m* Runx2/Cbfal U Runx2/Cbfal 
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t> * & mntt&itmmxte Runx2/cbf ai rx* p53 xm-? *> * * *tt#aii!attc^ ru 

nx2/Cbfal ^Ai~5 - t iZ. «t 9 , %£l;&*fl£& £ itte^SrlH^ U $f&|$tg 
Xfi#JfiiiJ£ft6iifc^-£: N #l;tfc£-^:/ h 9 ^ v'a DNA /ffi^lcj: 9 

* L < tt\ Runx2/Cbfal £ Runx2/Cbfal p53 ^tfWfc#»IJia«jXtt Runx2/Cbfa 

^Rkff-^ h ^ ^ is a >mx& dna «t t) ^ ^ y --y^toc <b ^ 

«fc!K Runx2/Cbfal fcHt S^^OB9iSit^«r^#i-'5^^li^r 5„ 

mA-tZZ. blz£<9, «£3fe8s«fc y>*y#y?W K<£>(6 < tfettJflS5^0ffittfc*!fll 
MilJte^^^feSrliP-t-S. 0fl;Ltf* Runx2/Cbfal & % Runx2/Cbfal 
KDJ3a^X(lRunx2/Cbfal ^t»l0f^##«lja"e»5i$* % 11 tfS^Xtt 

25 ^x»#5 0 

rofflUte:, ^2fgP^^LT, MIBmi SSWfcffl^a Runx2/Cbfal^«-^** 

&&<Dmx^mmxizi%m&'wmm, rxi Runx2/cbfai rxj- P 53 xm-^ & 
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3tft-?«l#^j5fett, 15^63^- Cbfal ^UtV^fcft, rtftttCbfaUiiSil 

5 Runx2/Cbfal RX* p53 &&i> ? * £&lf&#*|B»fcte, RU-1 tfc&tf RU-22 *fc £: L 

T@ 1#H1 ^16) \ZZ7?-<X hB<)©S^Tt* 2003 ^ 8 ^ 5 H ft (J^^ 
it) T'Hl^^fe^n, j e^ ; ett^fe#-^FERM BP-10137 (RU-ltfc) &t)^i£#-J§- 
FERM BP-10138 (RU-22 #0 ^#-5- £ tLtl^o 

^ffilgte, H33§PJ£LT, StflE^2|gPJ^«X«^ttSrffl^T Cbfal 

-n^Oit^fi PCR®fe^i#ijig^*-? : £^;j b >^ T k Runx2/Cbfal {Cj;5ffi|§[ 

1, 3, 5, 7, 9, 11', 13, 15, 17, 19, 21, 2 3 , Xfi 2 5 
^£*l5££ia?!l&^rU Runx2/Cbfal J;oTB^^l?|$tl5#y ? 

HUfeo Runx2/Cbfal TISfifttv^^ft^T'fcS^, ^-^^^^^^ 



WO 2005/038022 PCT/JP2004/015879 

m^^ite^Oif fB^^-'^-f y>T if— V&fcj; t) ^ fg&l 

Lfcll^to r i litl Cltt^ 5 0 t£oT, @S?lJ#-*§-2 7, 2 9, 3 

1 , 33, 35, 37, 39, 41, 43, 45, 47, 4 9, Xli5 1 £55* $ 

@B?IJ#-i§-l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 

2 3, ;*fi2 5^$n-5*tSgB^J«rWi--5^y l/^^Ktf^- Kto^y 

#1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 2 3 , Xte 2 5 

= -K$^5^y-<^K (AttftfcM:, Sa?U#-5§-2, 4, 6, 8,10,1 2, 
14, 16, 18, 20, 22, 24, 26, 2 8', 30, 32, 34, 36, 
38, 40, 42, 44, 46, 48, 50, Xte 5 2 ti% T S J WiWM 
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felts ±.t£tfV ^ ? }/jrf- K (Runx2/Cbfal TSftiHH^) Xl*m# V * ? 
K^J: 9 K£n£*^-^fC£fflV>5 1 b<7>Tfc«9 s t£;67£tc:J; 9, in vitro 
5 RXf in vivoT\ Runx2/Cbfal T^Sfc^OMm&fityi^Ste^, Runx2/ 

cbfai T-Mit^<D=»- k-ts* >/*?w<vte&&mw^zik&m$:m%irz>z 

Mie^&^J:9^#^b^^J^^i-r ^(DP^<b^(ei^ofc Runx2/Cbfal TMit 

nx2/Cbfal Tiftilfc^te; r. tf>* ^/-^ STOffMB SrRE.$f S-fb^#J, 
15 5 ffc^fe, fctffc, RNAi T>^-fe>-^,ify u-^j-^ K*^«rft# 

OftlfflJUti&Tg&TFi-Z. k<DWbfrfct£^>tz Runx2/Cbfal TtftEitte^ol^T, 

£<b^ N rOWKi, !£5 Of§BJ!£ LT, Runx2/Cbfal TMit^^t-Mii-T § 
25 Runx2/Cbfal T$ffi»e^<©383£9ft&&iil3£ 

xni&T £"&fc-wRxf/xteffl%&i&&<D*:7*;i>m h 7 ^^^^^ y ^ wim&mm 

-t?>o&$LL< tt Il^n^^yy/o^-^-ia t) Runx2/Cbfal T^itfe^^ 
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m*^-fZ> Runx2/Cbfal Tffi,mB*V> h 9 >X v 5 ^- y 9 ^ £ gg^ftHflR 

£ h\z.mnm^^m^y—jvt^^> 0 ^ssum, Runx2/cbfai T»ica^ 
r>-^-fe^^^y * ^ k> RNAi^, x«±ib^^ y— 

10 

HI 1 «s #3693© Runx2/Cbfal &t>* p53 X&mE&tti, Runx2/Cbfal !K$k~? V * 

ft**m*#«nmuao»i»«r*-r, %¥&ti£M4Ktt (100 <g) ^.ts^ji-t? 

RU-1 &IFRU-22 Runx2/Cbfal&tJ«p53^**|Bliai*Sr^-t"o 
15 @2 ASt^B «\ #3§ej!tf> Runx2/Cbfal Rt>* p53 %.W®fflfa (RU-1 &t>* RU-22) 
©IlS37-yy (A) Xl37- (B) <D, ?CR&fe : =F^%*:~# — 

§IU total RNAttWSr^f ofc 0 ^O^cDNA £-£j&U cDNA i: LT, 

pcRmm+mm^-p-mcxzftm.ffiffizft^tco gapdh 

20 £I*IB#k:$iJ^U 3Sm&te gapdh tf>fg& 1000 t <DfaM1$.k Lttlt, 

HI 3 ARXfB tt, #38IU3© Runx2/Cbfal p53 4cft$|IIJ&& (RU-l) iCTfy 
tVK&m^X Runx2/Cbfal &3fiftlJ3§m bfcl^O Cbfal S.t>^#^(bMiS^- 
# — 0>3£te-7-3&^S?#f*£^: (A : Cbfal, PTH/PTHrPR, TypeX Collagen ; B : MMP 
13, ALP, BSP) -efc£ 0 Runx2/Cbfal 0 0 g ~15 HltT'O, BMP-2 

25 ©#STS^#STT?©il^^OS^^^, PCR 3t^iii(g* = ^— & 

HUA&O'Btt, .^IgBJ^ Runx2/Cbfal &T>* p53 ^tSflDJ®** (RU-1) ICTtV 
A * & ffl Runx2/Cbfal &3&fiiiJ3gm Uyt^O^#^b|8ig^-^7 — &l>* HN 
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OEL-iso (Dm.fc^-$&$Lffltir%£%: (A : Ihh, HNOEL-iso, Osteopontin ; B : IL11, 
Osteocalcin) X*&Z> 0 Runx2/Cbfal & 0 0 g~15 0 @ It*©, BMP-2 (D 

5 m 5 ARXJlBfc, *mW<D Runx2/Cbfal RX$ Q$2> XWMlfolfa (RU-22) kZTT\> 
JV^Itm^X Runx2/Cbfal £&frj$g9l bfc^O Cbfal RXf&'WftikmSM^ — 
2> — <Dmfc z ?-ft$ifflVr1&%: (A : Cbfal, PTH/PTHrPR, TypeX Collagen ; B : MMP 
13, ALP, BSP) T&5„ Runx2/Cbfal faMmWig. 0 0 g ~ 15 0@^T'O N BMP-2 

<Dft&TRmmteTx<Dmfc^^<Dm$mt : k. pcr «fE^#ii>g^r~*-?& 

10 ^J; K) $J£Lfc 0 

@6AWBtt, Runx2/Cbfal S.t>' p53 iKfcmt&fc (RU-22) fc7f/ 

/L-*&;^TRunx2/Cbfal &3£3ilJ3§m bfc|^<Dif&##te|ig^-#-;&^HN 
OEL-iso Oil^^-lgia^ltf^^: (A : Ihh, HNOEL-iso ; B : IL11, Osteocalcin, 
Osteopontin) Xfo& 0 Runx2/Cbfal 5&M$£$i&0 0 g~15 0 g £T'GD N BMP-2 (D 

15 #&TS.U ? ##?£T-T?Oat{K J ?-|gii 1 (D^B#^^^^ PCR Jt^±ii|ii^ = ^-yfe(ci 

H 7 A&TJ*Bte, «§0J<£> Runx2/Cbfal ? ^ £ ^^^^-fr^^JJS^ T 

AX&m^X Runx2/Cbfal £$1^9?. LfcggO Cbfal RZf&.'W ftitMM 
^-^7-Oit^^|g^?^^m (A : Cbfal, PTH/PTHrPR, TypeX Collagen ; B : 
20 MMP13, ALP, BSP) XtbZ> 0 Runx2/Cbf al %&fcm$t'i£ 0 0 g ~15 0 @ 3; X<D^ BMP 

-2 <DftteTRxf#&&Tx<Dmfc^&m.<Dmmmk$:. pcr m.fc*mm*~*- 

M8 ARUBit, *&W<D Runx2/Cbfal $ * &&#MW#ig#*IDJ®(;iT 

t; VJjl'X&m^X Runx2/Cbfal £3$f|5lJSg*a # — & 
25 t>* HNOEL-iso OJt^^38Sfll*T*S* (A : Ihh, HNOEL-iso; B : IL11, Osteocal 
cin, Osteopontin) T*fc6 0 Runx2/Cbfal 3&frJ3S§9^ 0 0 g~15 0 g£T<D, BM 
P-2 0#?ST^t) ? ^#--&T't?^3t^^m^aB«^^,PCR Jt^ilijis^-^- 
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E19« N Runx2/Cbfal RXf p53 X&mi&tii (RU~K RU-22) % Rtf Runx2/Cbf al 
X&-*PX&&V)ftt&mito1l&\Z. J tin?il7 J ?; ZJ^X^X *) Runx2/Cbfal 

5 0 1Olt DNA ? nT Wfl?#fK::fc3V^T Runx2/Cbfal let Ui^^ilS £ 
i^k/^ftofciffc^CloVNT, PCR JUS^tBlB-^*— ffiK: J; 9 Runx2/Cb 
fal i^^^Slt^L fci^^m-efeSc ^rtb^tt^it^ (Cbfal, Tem8, 

WISP2) temk^J fuTisjfcXQ&mnmi&ZtiizltofoW (RU-l) • &/B^T, 

10 HI 1 1 fi % DNA -r>f ^ P7 ffl$T\Z&\,^X Runx2/Cbf alM «fc 9 ifzg £ 
i^BJ^^^^o^^^tCoVN-r, PCR m.fc*m<m^~*—mz.£ V Runx2/Cb 
fal iZ&%mm&n&M\st£m%iU3kX*tbZ 0 Ztl^tKD&te* (Cbfal, kEST, 
MYB binding protein (pl60) la, Noppl40) DNA T^f ? n T {Z. «fc 9 ff*g<2> 

fliis^nfcjNBjjat* (Ru-22) srfflv^-c, »|2»«^ffflS©"SrfToys: 0 

15 Hi 2A-Ctt > DNA # WT W-Y #?#f ld:}o V>T Runx2/Cbfal HlJ:«9BS3JE£ 

tts r t tfWhfrkteotc'Mfc^'iiz.'Dh^x, pcr ae-r-iie-t^^ — &^ «t y> ru 

nx2/Cbfal «fc Z>m^&WmM Lfcl^i^T?fc o, ^Ttl^XOiS^f* DNA ^ 

20 Hll 3A&t>*Bte, DNA -v-f * n T W fl¥$rfcl*5V^T Runx2/Cbfal \Z.£QffiW 
ZtlZZ. b&Wbfrkftoit.&fctt'D^Xs m&Mk Runx2/Cbfal V * 

<Dffi&M'WfoX(Dft$iffl$r&ftvtc1&RXhZ 0 X (WT) (Dffeg. 13. 

50@> 15. 50@, 18. 501, Runx2/Cbfal $X (K0) Ofl&^ 18. 50 

BOfi-ttrJ: «9 total RNASrtttBU cDNA Lfc e ^H^O^t 

HI 1 4 A~Ctt, DNA * P7 WAWKlfcl^T Runx2/Cbfal «fc 9 
Hoi tdSWfe^t^ofcJlfi^-lJlOVNT, Runx2/Cbfal iX^^^^^ 

14 
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te£iM'Wfe-v(Dm$LMVr&n<>it&%:X'h& 0 m±m-*">x (wd <d^± 13. 5 

BS> 15. 5 0g, 18. 501, Runx2/Cbfal [7 7. (KO) <DJ?££ 18. 5 Bl 

0>#t&.fc!> total RNA&ttttiU cDNA Vtc„ ^^-^ttO^ Lfc 

Ell 5J2 > Wisp2 h7V^^*i=.5'^^^^^T^###r©^JjtOHE^^ 1 it(H 
E) &VlIi35-^y (Col2al) x PTH U±7>?— (Pthrl) N XSny-^^ 
(CollOal) % ^-^t 1 ^-^^^^ (Osteopontin) <D in situ hybridization Id 
£S3§mfi?W^m^f££^1-^3l^;fcoo IfdfeS^'?* (Wt) dJtlfcLT, Wi 

10 sp2 F7^^^x-5/^vr>^ (Wisp2 tg) Tf*, $Hb/6Sj§3£ t T V > 6 ^ 

Ell 6A&VBIi, Wisp2 h 7 ^i?i^y^-7!)7©mf^ HE ^£{#1 
Sr^-f^*-^*)5o (WT ; A) fcUt|fcLt\ Wisp2 ^7^^x = y^^ 

•77 (WISP2;B) -e«, $fc#<9#^il®LT^5r ££^Pj£LTV^ 0 
15 Ell 7A^Lt)«B{i x NoppHO h^^^x^y^^^^©^ (A) &U { fl£# 
OHE^fejt (B) Sr^i-^H-CfcSo (Wt) ^JtlftbTx Noppl40 h 7 > 

^> ; i = i^-7r>7 (No PP i4o tg) -r*te, ^-H-^^b^fes^^tD^^-eieiiL 

Ell 8AXtfB|J, Tem8 h 7 V7 =. 7 ^ r> ^ (0|g»©^« (A) RlF'W 
20 ^fe^ (B) Sr^-J-^H-CfeS. (Wild type) KlJfcij&LT, Tem8 h7 

^S^-y^^T. (TemS) t?f* x $fc#^)^"fk^ s i£iS LTV^w i^^LTI/' 1 

Ell 9Af4,HCK h 7^*^ = 7^ **<E>JJ&£ 14.5 0 @ ^^|| ( A-(D) % 
(A —(D) ^Wlt'fc^o 
25 El 1 9 BM'Cli, HE&6<fe (B-®, HE) Ik.X$ I M= 7 — (B-@:Co 
Hal) % IlM=»7-y>' (B -@ : Col2al) N X §S = 7 — -7* >' ( B -® : CollOa 
1) > ^-^7^-^>'7^>' (B —©: Osteopontin) , 'fyf^7>'^;'v?*2/^ (B 
-® : Ihh) > PTH l/i?7°*- (B-©: Pthrl) , Hck (B — (D) N MMP13 (C- 
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®) , BSP (C— ©) % VEGF (C-@) CO in situ hybridization Id <fc 5 3§*ifl?#f 
Oft, MtfteTRAPffe6fc:J:S##fflfl&<0#flNft (C-®) ^^ir^MXh^> 0 H 

5 El 2 0 tt, HCK h 9 > * *✓ * ~ s/ £ * C0j&£ 16. 5 0 @ CO HE ffefe (HE) % I 
Ii3 7-y>' (Col2al) % PTH (PthRP) , Xln^-^V (CollOal) 

COin situ hybridization (Cj;5^^0tff^^i~^XT'fe -So HCK h7^^i 

10 0 2 1 A~C«,HCK h 7 >>Xi?zz=.y ?-*$X<Dffi£. 18.5 0 g 0>*M8(A) % 
tkfeVk&'fo (B) , HE3&& (C) 0^^^t?X-Cfc5o HCK b7V^^^ = 

<*Sfl>ofc (02 1 A) „ #£_LW©ltlflS#SiLT*5?K & t-LSacolSfe-a* 

■Ambfrfcteoiz (H2 1 b) „ HE^fe^fe^c*5v^■tl±r.o-v'^7^©^ft#«ll!att7lc 
-mitL$to<D*mmsik:K>tix*i<o s mn^M^^vit 0 ^mnmit^nx 

teb-fs mWfcM&VX\,^tz. (02 1C) o 
20 0 2 2 Aft, HCK h 9 V : '■ x. ~ y ^ -v £ ^ C0JJ££ 18. 5 0 gCO*MS(A-®K 

(a-©) %7jk-r^mxfoz> 0 

0 2 2 B&t/Cttu HE-Kossa Ifc&it (B -® : HE Kossa) I §3= 7— 

(B-® : Collal) % Ill3 7-y> ( B -® : Col2al) , Xlay-^V (B 
— ® : CollOal) \ & XT > ( B — @ : Osteopomtin) % jSTXT 3r$) f\s*S 
25 > (B -©: Osteocalcin) % PTH U-fe — (B-®:Pthrl) „ 4^7* -iT^ 
^y&fty? (B-®:Ihh) % Hck (C-®) > MMP13 (C-©) , BSP (C-®) 
COin situ hybridization f£ «fc 5 3&Safl?#H8LafctM£ TRAP 2fe£,K:«k 
fl?#fife (C-®) tl7-77^^0^^«tS^P7 i ^-^y #VC0fl?#H£ (C-®) 
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HI 2 3 AMBtt, GALNT3 V 7 *S y f ^ $ *YEU<Dtz#><D : &fc^-m%k 
VoV>ffi& (A) , JBlTJ GALNT3 h 7 V ^ >'x ^ y ^ -7 -) 7 18. 5 0 I 

5 &^i-^M (B) -C&5o ir£SH"7 7 (wt) £Jti&LT x GALNT3 Y?^*V^ 
~y?-?V* (Galnt3 tg) te^fl^S/h £ < > E9^^^< N j^gflte/h £ < x 0g|5fi 

El 2 4 ft, GALNT3 h 7 ^7. - y 7 ^ 18. 5 0 g ^-i* ft £ 

.■^i-^K-efc6o (Wild type) tJttfcLT, GALNT3 h7>^^i 

10 ^77^<77 (Galnt3 tg) teflH1W/h£<, ^'Wik'Wmc X ttmt Lfc#^ 

HI 2 5AMB(1, GALNT3 h 7>'^^x^;/^ v>>7©)te4 16.5 0 @ CD|I# 
OHE-Kossa^£ft&^-f^JJ-e£>3 (III* B A c^g|$#lft&fc7^) 0 l?£gf (w 
t) -efiifilWiiA^^^o TVNS^^ GALNT3 h 7 ^ X i?' ^ ~ y ? T $ X (Galnt3 
15 tg) XteZthtfmilXteQ % TOKO^fife^^+^TfcofCo 

BI2 6tt % GALNT3 h 7 ^ * ~ y 7 ^ !7 * <Z>fl££ 16.5 0 g<7}jj£#<7} in sit 
u hybridization 75fefcl«fc 5 IIS37- (Col2al) (D^^MW^^^-T^-M 
X*h& 0 S?£M^!7* (Wild type) £JtigfcLT % GALNT3 h7>^^i=^v 
!7* (Galnt3 tg) T?tt II §4 a 7 y©Mftlt^M^* Lfc 0 
20 02 7|j:, GALNT3 h 7 v'x- y 7 v ^7©M 16. 5 0 @ OjjSf © in sit 
u hybridization fe^«fc 6 XM= 7 — (CollOal) (D&gLMtifti&M&m-f-^M 

x*hz> 0 xm^9—^>(D^m^m^m (wild t ype ) % galnt3 h7^> ; x=^ 

*t ?X (Galnt3 tg) 1 1> (CflE^#-C^«> tbthtc 0 

El2 8{i N GALNT3 h 7 V* v'x- 7 7 "V $X<DMi± 16. 5 0 @ ©If© in sit 
25 u hybridization fe^<t S^^^^^V^^ ^^^^W^^^^-f-^^-^fc-So 
^-7.7^-xK>^-V(D|g^ 1 «lf^M (wild type) % GALNT3 h 7 zl=- y ? 

*7 (Galnt3 tg) t h lZ.m*%k'WX%$£> h fotc 0 
El 2 9 ARXlB GALNT3 h 7 v ; ;c = y 7 r> ^ <7}JJ££ 18. 5 0 @ 
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CO in situ hybridization & (A : mRNA) JkXJ-'&.&Vk'&fe (B : protein) «£ 
Ty*V #>'<D&$LM%f&m&7Fl-^M-ChZ>o T?V # mRNA O^Sm (A) 
if£.§!^^ (wt) £ JfctfcLT GALNT3 h 7 Vs. = y ^ -v ? * (Galnt3 tg) 
-ete^iH-LTV^c^ *r>v**w<yi, (B : protein) -Cte«4> LT Vn7c d 
5 H3 0li, GALNT3 h^^^v'x^y^v^^^Jfe^ie.S 0 lOJIf (Ot77 
^yoMOiSlr/Tt^XtfcSo (wild type) t LT GAL 

NT3 h7VX^x = ^Y^ (Galnt3 tg) ^^tt^EWfCl&T LT:fc 9 > 

@3 1AMBtt, GALNT3 h y i?zt =• y # -r £ * <Dffi± 18. 5 0 B <^Sg# 
10 CDPAS^feO^m^r^i-^-efcS (@^©BttA©g|i^fe^T*feS) o 
ir^M^^^> (wt) <tlt^LT, GALNT3 1^7^> ; i^i'^^ (Galnt3 tg) 

El 3 2te, GALNT3 h 7 S?* =■ «y ^ t * CDJJ££ 18.5 0 
15 n^^^-VO^fcSEStefelfeSr^-t-^S-CfcSo If^M-v** (wt) £ ifctfc LT GALN 
T3 h 7^^^'zn^-/^-7r7^ (Galnt3 tg) W$fc#^J&^<DgE$t;« < > ftDlft 

@3 3Aii, GALNT3 h 9 >X y -? V* <Djfc± 18. 5 0 g <7>JjS#£ Brdu 

20 t) titm^X GALNT3 hy^v'x^j/^v^ (Galnt3 tg) TlifttaJSa^H 

B3 3BI4, Brdu P#t4ilDJ3a^m^i:b|SL/c^7 ^^^i- 0 

IH3 4{i, GALNT3 h7^v?i=y^^« 18. 5 0 B OjSfl-tc:*3tt S 
h~>X& tunnel ffefefclj; 9 tftf Lfc^jHSr^-f fltfc 5„ £ 
25 (wt) t it 155 Lt GALNT3 h 7 > ^ v'^ — y ^ -r £ X (Galnt3 tg) t1j:&f©7 
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wt, *&wzmm\z.mw-t z>o #isw\ 2003^10^ 20 B^mm^ntcB^ 
mmtttimm 2003-359172 ^(Dmftm&^-t -s trot-fc k> , ±.15^^1100^ 
hd # r u , • x f 4 ig a m §b «g $ *l 6 i*j n % ^ -r 6 „ 

5 

n&itftib mm mm x *> s . ftatw* tstivxii mms^ a ^ « , se ^ siisje , 

MM^, Reiter m&M, U 7^ l>-fX (SLE) % 31fTtt<fe#t&ffi<ft;a£ % 

Charcot Pgji (#MP«ttB8i0^) % CPPD BCP f^B J»jRt, 

(-km , ^is (w* • ^«*«*^) #%*.&;h/rv*sas % ^e© 

[Runx2/Cbfal T^it^^O^] 

19 



WO 2005/038022 



PCT/JP2004/015879 



#»9ifc:*5^T, Runx2/Cbfal K«fc «9 Z ZtlZfem** Runx2/Cb 
fal TiftJt^i: V>5»Runx2/Cbfal TatJtG^tt'KrteW b ftl^Hl <9 ,@S?IJ#-^ 1 , 
3, 5, 7 , 9, 11, 13, 15, 17, 19, 21, 23, Xit 2 5 $ 
^O^Sgfi^JSrti-^>Jt^Rt) ? ia^J#-^ 27, 29, 31, 33, 35, 37, 
5 39, 41, 43, 45, 47, 4 9 , XI* 5 1 £ ft 5 *&£IB?IJ £ ^jlTf © t 
b*^P j/iUs^- (t h^^E-D^/Jf IJ^^ U^-^ K) Runx2/Cbf a He J: 9 ft 

£fcO#S<£m&^£^i-fflfg£ LT^kft© (^1) , £ T?m 5 Runx2/Cbf a 

2, 4, 6, 8, 1 0, 1 2, 1 4, 1 6, 1 8, 2 0, 2 2, 2 4, 2 6, 2 
8, 3 0, 3 2, 3 4, 3 6, 3 8, 4 0, 4 2, 4 4, 4 6, 4 8, 5 0, X 
(4 5 2l0^f 0 ^tlbfD&fc^-fe, Runx2/Cbfal l£ «fc 0 *©#5k& s tJM* £ft ©fc 
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*1 

Runx2/Cbfal Tfltfflg-?— 



6B?U 
## 








l 


tumor pndothplial rnarkpr nrpnirsnr 

(Tem8) 


27 


Homo sanipns tumor pndothplifll marlror ft 
(TEM8), transcript variant 1 


3 


WKITI inrlurihlp ^iffnalinc nathwav nrntpin 

2 (Wisp2) 


29 


Homo ^flnipn^ \A/KJT1 inHllPlHIo c i cr nn 1 i n cr r\at 

hway protein 2 (WISP2), 


5 


nnolpolflr anH roilprl— hoHv nrio^nhnnrotpin 

1 (Nolcl) (NoppHO) 


31 


i i\Jiii\j ocipitJiio uuLicuidi cuiu L/Uiitrti uuuy pn 

osphoprotein 1 (NOLC1), 


7 


MYB binding protein (P160) la (Mybbpla) 


33 


[4 Am r\ conionc \/1 VR Hinrlir»cr T-kr^t ain i PI CO\ 

nujiiu oapiciio ivi i d uiiiuiiig piutem \i iov/ 
la (MYBBP1A), 


9 


DMA Qpffmpnt Chr 1 *3 Wavnp ^tatp I Jniv 

LJ 1 OCglllCilVj Will lv| VVCijrllC OluLC V-/ I U V 

ersity 123, expressed (k. EST) 


35 


nujuu bapieiib ny put lie ncai protein rL»jiiv/ou 

3 


11 


RIKFN rDNA 281000?F?2 epnp 
(HNOEL-iso homolog) 


37 


mAmn cnnionc 1— IMf^PI — J on nr 1 /~k i* a i n 
nUJUU bapicllo nlNUCL loU pi uicin 

(HNOEL-iso), 


13 


BRP39 


39 


YKL40(gp39) Homo sapiens chitinase 3-like 
1 (cartilage glycoprotein-39) 


15 


hemopoietic cell kinase (HCK) 


41 


hemopoietic cell kinase (HCK) 


17 


lysyl oxidase-like 2 (LOXL2) 


43 


lysyl oxidase-like 2 (LOXL2) 


19 


protein tyrosine phosphatase, receptor-typ 
e, F interacting protein, binding protein 2 

fpPRTRPO^ 

\rrrlor£) 


45 


PTPRF interacting protein 
(PPFIBP2) (liprin beta 2) 


21 


WNT1 inducible signaling pathway protein 
1 (Wispl) 


47 


WNT1 inducible signaling pathway protein 1 
(WISP1), 


23 


placental growth factor (PIGF) 


49 


placental growth factor, vascular endothelial 
growth factor-related protein (PGF) 


25 


UDP-N-acetyl-alpha-D-galactosamine : poly 
peptide N-acetylgalactosaminyl transferase 
3 (GALNT3) 


51 


UDP-N-acetyl-alpha-D-galactosamine : polyp 
eptide N-acetylgalactosaminyltransferase 3 
(GalNAc-T3) (GALNT3), 
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£L<te, Runx2/Cbfal la^i^n, fc*J*»o % *fc#3Hfcte*fr LTflEitXti: 

gUBOJt^tt Runx2/Cbfal tf>:X*l Lfc-v £ ^ *3|5|0^^*fr*IBjaXtt Runx2/ 
Cbfal RX* p53 ^tti&MJfetfcK: Runx2/Cbfal <Sri*A LfcRSKl, a&^aSfliigXte 
JHftiJ^nsatfe^S:, 0il t «t b 7 ^ v' a DNA v^f ^ o 7 W^f (DNA *f~ y 

10 Runx2/Cbfal <D&& Lfc^r ? ^ £ ^OflH^'H'rM&l^ Runx2/Cbfal p53 

Ztlb&mmz Runx2/Cbfal t:mA-r ^mn^^^^m^mwk^W: 

15 HulBfdj; «9 mfe&iltc Runx2/Cbfal £ *LO jtfA^-GDtf? V X <? 

ftfGeneBank) ^ t \Z. X <0 tltc fc h P ^<£>i£S@2?'J £I^IJ# 

t2 7, 29, 31, 33, 35, 37, 39, 41, 43, 45, 47, 49, 
20 Xtt5 1 (^l^^ffiH) 0 tilt, t h*^n'^tt^*<D^-*-<-*£fB 

K^^x-S^y K i:^<H 6O%£Un,0 £ L < te'>& < t i> 65% 

BLAST (Altschul S. F. b (1990) Basic local alignment search 
tool. J. Mol. Biol. 215:403-410 ; Karlin S. , and Altschul S. F. (1990) Pr 
oc. Natl. Acad. Sci. USA S7:2264~2268) ft b*%%\m LT^B ^leiHtt^^fe 6 
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>"h^^#T-e^^yu^X-r^>7Ky^^U^^Kj te, ^J^teV Molecular 
Cloning ^2 (J. Sambrook et al. (1989)) KHEfcCD^jfe^ J; <9 #6 C t 

io £5 0 :rt% Miy^xyf/i^T^^yy^xt^j £«\ #Jx. 

f3\ 6XSSC, 0. 5%SDS&t>* 50%^A7^ KO^itT' 42°C^T^P?a bfc^ N 0. 
1XSSC,0.5%SDS <Dmm<P t? 68°C(c:-C?5fe#-ro^#-e^f^^i LTRit&O^-i' :/ 

15 m-rz>i / Em%m-tZ*>'.'<?1i$:=i- K^S^^te, #J;U±*|l|j!fc#ij8;K.t>*9le: 

Runx2/Cbfal Kl<fc 9 3S^j&S^i(J[ £ ft % /5>0 PCR ftfc^if ilS^E- — "CI? 91 
tfS*fcS£*K lf^M-7^^J3A^^ (::Jt ^ T Runx2/CbfaljX«-^^^# 

DNA ^ n T W Kite, &^#gBJiJO^*Q ix^it{s^-^^:# 

< h $ttT*5 ^vltibte^-ftifc RACEi&^J; 9 £;ftgB?iJ£i*:#>5 r. i:^ 

Lfc^oT, ^©MlrfflV^, Runx2/Cbfal «fc 9 SSIS/^^XteWl 
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fj!iJ£*LTVN6 EST aSRUTT?*,* fete RACE fete «t t)±ftJt^ : f-4r»W-t'Sw i:^ 

ff«Jte j F-S:Pl^i-*r.^*s-e#s. z<D£?izmmistitz.i&te*i>. fife 

CD Runx2/Cbfal TfcfEitfc^ £ Runx2/Cbfal «fc t> ffHj#P £ *U, # £ L < 

gs^j#-^-3s.t>*i 5 \ZTF£tizm.&m&\&&-t-z>#v var^- m& 
io *mw<Di&fc?<Dtfy J,? u*?- h*<Dm.&mmz, , 3, 5, 7, 

9, 11, 13, 15, 17, 19, 21, 23, 25, 27, 29, 31, 3 
3, 35, 37, 39, 41, 43, 45, 47, 49, Xtt 5 1 T?** $*L5 
<DX*tbZ> 0 ^fgPJO^y Kfct, @B^J##1, 3, 5, 7, 9, 

11, 13, 15, 17,19, 21, 23, 25, 27, 29, 3 1 , 33, 
15 35, 37, 39, 41, 43, 45, 47, 4 9, f l<(j:51 DN 
A ga^lJXtt^Ox — ^{'|5«feOi^S@a?iJ^4o^T 1 fcV>LJMB<& DNA <D 
^,lls#i0 ft ¥<Dmm& 5 V ^ ttWMME* 5 DNA SB^IJ t*fcoTUV\ 

DNA <£>^&, ttJnfoSVMi^AO^&g^f^&X&^K zc^y^^wr 

20 Runx2/Cbfal T^cil^fi, iHS^ «fc o T«, ^ft^T 0 ^ 

Runx2/Cbfal T^iKK^-td^^^-S <DT:&> & 0 

25 [— ^c7>^^i3^J^f>O^S<D^SIB^J(D^ n-~^>/] 

Runx2/Cbfal T^it^O-^CDiMiS^J^J ^ ^T?*>tt«, ^H^^^tbb 

5. ^S4^Sia^J«, #Jx.fcf in silico ^ p^- = >^iaotWt5: ktfX« 
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t\ Kate^o— sus:«fijti-a EST©*s»iayij (^^y-ga^ij) «rfl8^-r«. us 
est -it m & m%-t z> o n & ^fc « ^ ^ est it m ^ * ^ ^ y — sa^u tut, 

ifc&BB^J&#W-tf _ 5$l8fca> EST <D-fejx h*#SriiS-Cf 5, EST <D±y 
yx# — km*iiZo ? 7X* — &mj$.1~Z> est <DiM.mm&\$:mte'&ibi£X— o 

io <* bf-nm^ra, in siiico * n~—>'y\z£vTVtfe£iri-fc.i&mmmz.m<5 
fcRT-pcR cioT,»«-if*55 ojissr^i-sae^mf^^itw*^* w £ *m 

15 fe^V^ ;-f^Pyf^y^|:J;ct, in siiico ^n— ~ >' ^ JH: 

20 in siiico * a-^ix^fiiu m®imz.ntf)bi-z>i&te?&mmirz>z t t>-e 

t5. ^f, EST £ LTa»$4xTV^5tt[3£E^Jtil«Sr#x.yi: cDNA ^ n — v&A 
?U n-V^S^r-f 5 cDNA <D&mUm<D±X*®:7£1rZ> 0 ^O^I, cDN 

A ©^fiBB^ISrKb^-etSBrtBttdSfcS. 'M<H, «fc «5 Sv^SBB^JSr 

est (Dm.mmmmm&*zit?v->tf^7ziz.m<ki>, nft&mnm 

1tkz.it, EST ^i: Lt, cDNA 7^^7l)-^7^!J — —V^S - £ 
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t-<t ^ . «fc «9«V^SBB^JSrWP3^^-ef cDNA 7 1' y 7 y — i: L 

Tfi, cDNA -£if 7>< 7*7 y — £r/BV\ftfi % WBt-^S cDNA ^ p — V 

fc cDNA 7^/7 y — f*. £S cDNA £#< Stf t £ftTVN£„ 

#^-r^>fcifc©^^^^^g-efco 0 fc£ XLkfRACE j&te, ^^P^Sia^lJ^^tfit^ 

ic^V =^7 \y^r^- Ky ^X — tfmte&ii&o Z.<D*V 7 u*?- Ky 

^^sia?ij«^fei5E*pot(DTfe6„ bfc^o-c, est £ bTDE^^ssa^'j^pj 
io ^^^^<t N ^-y =f;*7 u^-^ Ky v^7— ©i«EflHt*Mj:*-3v^ pcr 

irtofcpcRiciot, ^sia^ij a* as » j* ft ^fe £ ft a . 

RACE&, cDNA 7^7*7 V—? n — ~>'7\ 7 * V^c in si 

lico 7 o— ^^-y/jiirtcjE: t) , £ftE^Jit#as&#-C#ftW! % ^H#tt^SE?iJ 
15 tt^^S-^VNT.^DNA £{fr#U£ b^O^j&DNA - £ «fc fj , 

^filfl?lj^^^^y *7 U^KOB^SBTHB-Cfca. 'ra^fc DNA SrfflV^fc^&T? 

20 bftfc|pnCIfi?iJ&^tf#y J*7 u^-^ K£|!?l^tf>$&gl£^rU IHid^^ii 
[ iH5 ^ O # §ia £ o v> T ] 

Runx2/Cbfal T«£3t^ t KtROfSttSrJ^oitfi^tt * ft fc#38Wtf> Runx2/ 
Cbfal TjMEJt^tC^SftSo 
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.^|§PJ^*3VNT % Runx2/Cbfal TWMB^it. t h o i/{cPS £,T* 

ftil®)^lSJc:*3{tS^7 h t>-^tfo lot, • fc b^tf)®^** 

5 ^ 6 Runx2/Cbfal TSftiH5^£«:, m^ffi h ftl^ t t ^r^^tC@-tO Runx 

2/Cbfal TflfciHs^O^^n ^\ fcoV^«<^#:^A£;ftTl^:^&140 Ru 
nx2/Cbfal T»fCjHE^£W 5 o 

*f§Bm-:j3^T-^£;* Runx2/Cbfal TftSif fc^f 1 ^*^ D ^ £ f 2, -^^^^g^jl 

10 ^^0-7^^ Runx2/Cbfal T^it^^-^lRl^O^lg^^frS, 

^S^-t-Sil^Srmpo l"* |> y ^v^>- h^^-pj £te s #ij;ttf, 6xssc, 
0.5%SDS&T>*50%*^AT ^ KO^^-e42°C{Cl-C^PMLfc^,0. 1XSSC,0.5% 
SDS 0^>t>-e 68T^ T 5 LTMEO.'^^y -y^if->' 

15 ^^y^Vif-^3>-^^^?fi^^#{i N mmum dm) ^ctitts 
^t^-t?£5 0 Tm «.'N^^y ^-rx-ro^LSxt^c&fesff^sosu^, 
y ^Vif-^-a >mm3.f& v&mm, ^A7^; k^> k-t ^-^mfc-r h y ^ Ajt 

20 rt\ Runx2/Cbfal TtffSit^ £ W\m<Dmm*^-fZ>mfc^- 1 f4 % -^^Xteftil 
©1© Runx2/Cbfal Tfttitl5^fC J: o T^OSg^ftlfliiJXteffiji £ *u ^ £ * Ru 
nx2/Cbfal it^^tCj: «9 = — K $ tb5 * > W t m~ 3UiMM<7)?§<tt3m^i£ 

Runx2/Cbfal TMiH5^<£> t h n ^it-fS^ x 4^<E>7*— * * 

65%^JnO*@|i?lt£&:tLT^*W^ JtHgl&fclSfja Lfc# ? ). 
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yv^^-X^-y^—y^n, Runx2/Cbfal T»f£jt^OitS@a^J<7)^^ L 

5 < te-«>bftSzKy h\ x« j e^te^{-tBM^/<e^^< ^ t> 15 

A:T (RNA <Dm^it U) % G:C O^X*J-^b & -5 2 DNA O— ^J(Dm^M 

h*m®x*&±temmmx«hz>m&\zmt>}i-?. 1 1 70%, 0* l< 

10 <H 80%, J; <9 b < 90%, £ <b £ L < f* 95%^±<DJ&Sia 

^J±Offi[^lttt:^-r^«J;VN 0 ^Sga^JO*@[^H±«, BLAST f©7A ^D XA[I 

0 ft^y ^ ^ W^-^ Kte> Runx2/Cbfal T#£afc^&$?ai-t-5 7e:&cS>7 0 
D-/ttt, 3U4Runx2/Cbfal TtffcitfK^&if i|>g-f 6 #><Z>7*7 -f £ Lt 
15 flJffl-T^r iaS"T?£ Oo ^^-i: LTfflV^SIi^Ulte:, 15bp~100b P> 
SF* U< 14 15bp~35bp (D^ftSr^r1-§ 0 ^n-^t LXfflV^t^dtt, 

Runx2/Cbfal TiffiiUs^ CXte^OffiffigO < £ — U^B L < tt£:g|5tf>iE 

^J&^U £ 15bp <£>ift£<E>DNA riSffll^tl-So ^y^-^—t L-Cffll^ 

*3SMic:*5»ts rTjfy^^u^-^Kj te> dna x»i rna -es>sr.t^-e 

25 1) DNA #)) * 7— t? I SrfflV^S^S' * h Is— -> a ^.feSHm 

2) tfy^u^K*-?— £&^5*«MII« 

3) ^ U/ — 77^ V h J; § 7 /W-O^^^ggj (Berger SL, Kimmel AR. 
(1987) Guide to Molecular Cloning Techniques, Method in Enzymology, Acad 
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emic Press; Hames BD, Higgins SJ (1985) Genes Probes: A Practical Approa 
ch. IRL Press! Sambrook J, Fritsch EF, Maniatis T. (1989) Molecular Clon 
ing: a laboratory Manual, 2 nd Edn. Cold Spring Harbor Laboratory Press) 

4) RNA tK V * 7~t? & /B ^ 5 fe^tC. j$ (Melton DA, Krieg PA, Rebagki 
5 ati MR, Maniatis T, Zinn K, Green MR. Nucleic Acid Res. (1984) 12, 7035- 

7056) 

5) nm&mtte&m^^te^BB*? u*^h~&DM\zm<Q% i 3ntzjjm (Kri 

cka LJ. (1992) Nonisotropic DNA Probing Techniques. Academic Press) 

15 0* b< fi, Runx2/Cbfal & Runx2/Cbfal <O^M Ltcm^'W'ffl!&Xfe%k'Wm& 

ae j f-SrtfeWT#S"5TI6tt^*>*. ^He^BBitOfeS^H^^ttx #J;tk£NF-k 
tt\ IB teaser, «l#$tt'5feo-et>«iftiJ$tisto"C , b «fc< x Miltr^ 

#6 e $n^H^Sr«^Ab, trOMMtfc^, t^b7^ >a Wife, D 
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c« • mmm 

5 *38Wttx SufeOit^^m^?£(c:fflVN^> r t <DT?% 5 Runx2/Cbfal ^CtR^ * 
^**O|0^iltt'H-*|DiaXtt^*#:'H'#IBia, Runx2/Cbfal &Ut p53 jXti^ 
*5l5«^#JNllfla^^B5i-So Runx2/Cbfal^*i^[>^S^^*#:#7i : -fflJ^«, Run 
x2/Cbfal W8k^VX<T>m&. 18.5 0 h V ^yjjiiMa^n-lf 

MtSr 0 > #b3xo^i|fc#MT?;fc5o Runx2/Cbfal RXf p5 

10 3^^?*&^!&#;M#Ui, Runx2/Cbfal RTf p53 V*<Dife± 18. 5 0 

15 Runx2/Cbfal p53 >cti^ ^ jWllliat*©^* LV^Jt LT, PS^f 

sfco-mfcv^s, ru-i tt^t^Ru-22 tfca^f p> tt 6 „ ziib(D ru-i tfc.s.t>*Ru 

«rf?m 1 T S 1 #*t& 1 **#6) M:/*'^* h**&<B«£Tt* 2003 ^ 8 R 5 
0tt (JPjC3rit) T?®BR*tfi$tt N ^tb^SKS* FERM BP-10137 (RU-1 80 
20 t>*^fe## FERM BP-10138 (RU-22 Ifc) j6S-M"#$4X"f 

^PJ(DRunx2/Cbfal T^Sfe^-^^y^T 0 ^ Kfi, @B?IJ#^- 2 N 4, 6, 8, 
10, 12, 14, 1 6, 1 8, 2 0, 2 2, 2 4, 2 6 , 2 8, 3 0, 3 2, 
25 3 4 , 36 , 38 , 40 , 42 , 44 , 46 , 48 , 50, X it 5 2 \Z.^M,<D t> 

$r^5i i/5STI5„ -Mof-^^-^(MtO^V^O(ciLtli, Open 
Reading Frame 4& 5}t J: 9 , SttSBB^k^fclgtrCt 5. £ IB?lJ#-*§- 
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2, 4, 6, 8, 10, 12, 1 4, 1 6, 1 8, 2 0, 2 2, 2 4, 2 6, 2 
8, 3 0, 3 2, 3 4, 3 6, 3 8, 4 0, 4 2, 4 4, 4 6, 4 8, 5 0,32. 

fffc^Open Reading Frame y^JLo^o fc^-^f-te, y K"C*> o X i> 

5o £ bid, Ba?'J#-*§-2 , 4, 6, 8, 10, 12, 14, 16, 18, 20, 
2 2, 2 4, 2 6, 2 8, 3 0, 3 2, 3 4, 3 6, 3 8, 4 0, 4 2, 4 4, 
10 4 6, 4 8, 5 0, Xte5 2 \Z.^ &fiZ>T ^ J mM$\\ b'ptj: < th 65%£X±<Dm 

S"Jc£#iJ£ UT, .-*:|gP^-eRunx2. Cbfal OT^»i5^-C$> 5 - t £ 

15 tz. hck & h<dzi — K"f"6 ^ y •<zf c f' K^ov^Tfi, Tfrjigo * sc (^y^r 

^ K) t UTA^t^r <b nTlfe-Cfe 6 U V tf h D ^±,Cat. no. P2908 **) 0 
£fc£ h\Z.%\\(Omt Ltli$^^"C' Runx2/Cbfal <DTft£iH£^--C*& 5 £ £ j&Sjf 
£ttfc GALNT3 /^©a- Kt-^^y-^T 8 ^ Kfi,^&©;fr&lC «fcoTfiMK&?T3 
r bX*'&Z> r £ t> RTIg-efco (J Biol Chem. 1997 Sep 19:272(38) :23503-14. ) c 

25 l£ffl"5I#£-Cfc5 0 

[ft**."***-] 

#3&IJJ§<E> Runx2/Cbfal TiJfEitlK^ & — Ki~<5 y ■ r <Zf s f- K*1S*^^- 
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DNA (-H^iAfrCL t\c£<9 , ffi.®:*-^* £ t &X~% 5 0 -<^*-DNA 

dMfc—UlKM^X\,^Z)i>(DX«bJ^<\ #J.tte\ ColEl $ — N 7 

J^y^T — itfabM&i-Z^?* — tfhZo Mm^* DNA ^;£f§PJ!<D DNA £ 

DNA V tf^J:oTS^-t-'5^^ffiv>b^5„ 

tsrticit), *?sw©#y^ Koi^cfflv^c s 0 

25 UTj»ft«f*X«:^ y «fc o TtT 5 o 

Runx2/Cbfal TSSSit^^ = — V~f Z> * SCt^f <5#t#«\ tSD'/X 
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nx2/Cbfal TsftSHS^lC^-r 5St#<Sr*Uffl Lfc * * * * >^0 -/ir^ > ^^ % 
^zt^fe, ELISA jSfe^ifSrfUffi-r^r i:^-c-t -5o jfcfcte^K&^Tte, ^i^ 
l€f©3- Kt5^^^^fOS14^»t5j7i#:(a 9?? 5 r k&X% 5 D 

&CfflV>5J7L#:te\ TKU^n-tyV^, foS V>te^/ * n — ^/HfiftOililstein 
C £>, Nature. (1983) 305, 537-540) T?*>5 5 „ #"J;U2\ Runx2/Cbfal 

15 :©i5 WO^^JirfCtt, fc£;U«3§^TRunx2/Cbfal 

T dfc it fit ^ "C £ r £ a* ^ £ ii f c HCK T en>8 ft ^ tf> a — K i" -5 * V ' < * If K o 
l^Tte, BD Biosciences Cat. No. 610277 (#t HCK trCftO ^ abeam *± x Cat. N 
o. 200C1339 m TemS #i#0 ft ^©mjROjfitt&A^-f-S - £ PTIBt?*>S„ 
JftNoppl40 ^o^Tte^ftJ^ifc (Mol Cell Biol. 1997 Jan; 17 (1) : 230-9. ) 

Runx2/Cbfal TiffijUS^-© = — KtS^ i"** If ©l&ttiKlte, iftk^jftttS: 

£ tt#5o^^l±iMi LT{i.0iJ;Uf ELISA v££ W 5 r. t Z> 0 
25 tftlBfc/B 1^5 5f5&U< ft-rOgH^T^ Kte. 0ijx.fi Runx2/Cbfal T 
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&5W3<£:S: cDNA Ciota- K^HSTS / ^IE?iJtf>gB#T ^ y^ga^ij^^ 

ir^mt Lttt, -^^^s 7yb, fr-fr^ #-*\ ^A^*-/^'^ 

5 i^fbtiSo 

ppl40 fcSSV^Ttt:, tOffifen K>'ttifi©E#l 5' - CGG AGC ATG GCG GAT ACC G 
GC TTG CGC CGC GTG -3' (@a?'J#-*§- 1 1 1) «fc K> > TV^ir^^^-y ^©^IffilB 
?IJ-C&5 5' -GCG CAA GGC GGT ATC CGC CAT - 3' (BS?IJ#-5§- 1 12) t£ ¥ <DT 

• (M-^-y=f) % ^*D7;7-t«s (A-^-y=f) % 2' -o-^^vi'S! D-^-y=f\ 

20 ^/V7,f yf-hi (Mo-^-y=f) , #!)7$ K»S S 7fc^^^T?#5o 

££f* lo&saafe 70ift2k 0* u< ls&ga* h 30 tsotwirfflv^, r. 

0± S^LTflsj&^ftfcT^-fcV^^y =ffi^iJ^^Nop P 140 T-fctl/«\ ^©i 

25 

[RNA i ] 

RNA interference (RNAi, RNA ^p#) f*, 21~23 j^S^IlS^ RNA ^-^J^IWI C 
Ba^iJSr^tp^ — ^jx h<DRNA kfc& , ^O^Sr^^ttl^J-r 5 
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afe&V>5o Lfcj&So"t\ Runx2/Cbfal TMit^^^.mRNA <b|W| — 0±^S@B^IJ^-W 
2*0l#3i$r£tr RNA ^HNS, Runx2/Cbfal T^jffc^-O^MlJ Ijffl -f 
RNAi *»Jlf4, < £ h 20 ^±<£>iS^-T 

5 Kr^f^^T^"^^!^ 1 RNA ©^f A/P-ytliC i 

ot^tbliS 2*i"CfeoTfcJ;v\ ^M*^, roi5 & RNAi 
L 5 5 ~##KRNA St RNAi ^ 5o 

09*.«C* Noppl40 t£*3V*TW:, M*&=« K^ftifiOE^I*»6> 5? -AUG GCG 

GAU ACC GGC UUG CGC-3' (|E?IJ#-$§- 1 1 3) ^Rtf-tOffi 5 5' -GCG CAA 

10 GCC GGU AUC CGC CAU-3' (gB^J#^- 1 1 4) <D 2 Otf> RNA -tfrVE* 
^7=-Dy^t5rt(iJ;^ RNA #^&fls»l-r5 

RNAi ^fi LTfUfflpT^-efc-So *fc ^^0 3' {JUJUl 2 

£ (W001/75164) o 

15 *7b, r 5 * RNAi ft=f-<Dm<omt Tfrflfctf) RNAi $HF\ 0>Jx.»iHCK 

^*J"f"S RNAi (siRNA) 5^ (Dharmacon research Inc. Cat. No. G-003100-TK- 
02) £ 5„ 

20 ^wrti-CfeSo Sfcr O £ 5 »C UT#5>ixfc RNAi Runx2/Cbfal T?5i&iH£ 

25 $ feK^SBWlHSSV^TW;, Runx2/Cbfal T^iHS^-O^g^, V^/KD^/j: P>fx 
^sW^ttS Runx2/Cbfal Tiffiift^?-©^ — KtS^^Vf 

15. #J;U*\ £teKl«fclK Runx2/Cbfal it^OBaigi-^^^^ 

35 



WO 2005/038022 



PCT/JP2004/015879 



ttttflefc^fc** y-^y^t^rt^J;^ Runx2/Cbfal Tafcitfc^© =»— K 

te^ia^-s^ 32 p * wmm i^tim^-m^-^mmm^^^ 2 v =* dna * 
10 a (D^mm* 32 ? (Dm^m^Lti: t*&mmjz utmi-$„ i^ismci- y =* dna ^ 

7i7-f (CAT) Ti^W^sK— ^-Jt^Srii^U/t^S^^ ^— tfe^H^Jft 
e^-Srk hD-^f h^#n«7^A^ (CMV) ©^ate-^^n^— * — * ^©T«lc 
15 igJfeLfcS&Si'*^*-*: Hela ^ HEK293 ft i£ CD^B^t-^it^^^A U 48 B^ffl 

mz.mf&mbm$:MW:\^x cat ron^M^oi ^ t^«t o (zh ao f 

b J. Biol. Chem. 276, 40755-40760 (2001)) 0 
t.tcMtfottteMk LT»4^36WT?Runx2.-'Cbfal ©TiftiHE £ £ j&Sjj* 

N0PP140 -^T"^ Kte, alpha-1 acid glycoprotein (AGP) 

20 ae-^OSB^&fiSM-ate^H^ LT^q?jttT*5T9 > AGP promotor Srfljffl Lfc 
U/tf— * — ^7yir^ft^&©^fc«:ffll>5r t i>~*J1feXlbZ> (Mol Cell 
Biol. 1997 Jan;i7(l) :230-9. ;J Biol Chem. 2002 Oct 18 ; 277 (42) : 39102-11. ) 0 

=^~fef£, myelin basic protein bT^tfJSffflS (20mM HEPES, pH 

25 7.5, lOmM MgCl 2 , 2mM dithiothreitol, .RTJ* 25uM ATP) C^Dt, $ b [ y - 32 
P]ATP ZfcMLX 37°CX 10^#ia-T5.10^H: LaenunliiK«?K"eRfSSrJi:«), 
KJtSfSSr SDS #y y AT =• K^«*t*»^#fb, *»^tc:y^SrlS;*Sfe$^r 
Ty^<b$tbfc myelin basic protein <DWt&tmfe&Xl&'7 J sl'MZ.X&to't 
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6 (Park SY h, J. Biol. Chem. 275, 19768-19777. (2000)) 0 
$.tcMcfc&)teMb LTte>:fc3g^-CRunx2./Cbfal <DTmMfc^-XhZ> Z t 

*3<9, te&<DXmX^<Dfefe%ffl]fcirZ>Zbi>°iifeXhZ) (J. Biol. Chem. 199 
5 9 Sep. 10 Vol. 274(37) p26579) 0 

10 *IDIia^^/U'V'!> Aj^t£^}fc#,5jf fura-2 ^^tf Hank' s balanced salt soluti 

#A v"?^M<DJb#?-3: LS50B (PerkinElmer) ft if ^^5t^m§St?ilJ^-f- 5 (Zh 
ouNb, J. Biol. Chem. (2001) 276, 42826-42833) 0 

<7)lx*K — JHH^^SS^fc £ DffltS- £ 5 (Piek E b, J. Biol. C 

hem. (2001) 276, 19945-19953) „ 

(4)§:W# • m* 

^i<Dm^mm(o^m^m^xmm-r?> 0 

25 #iJ£LTte, #3gl?E"C Runx2/Cbfal <DTffHM.fc^-Xfo&^ t ^^^tltc Tem8 CO 
= - b'-t&tfl) K-Cfct) , Tem8 tt#*tf tefirfr-f- ttt)*P^ 

T*5«9 (J. Biol. Chem. 2003 Feb 14 Vol. 278(7) p5227) , £ VI =i 7 — ? 
^<Da 3^-73-— v V k<D%£'£-h%nbfrlX\'^Z> (Cancer Research 2004 Feb 1 V 
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ol. 64(3) p817) „ ~(D^bfr<b, Ztlt><D%>'gtlem8<Dm'&&fflm-tZ>Zk\Z. 

5 7*x7 7*— j e<omm?%®E.&&z> 0 7**77 t-nnmm*. Tm<o^m^ 

«fc <9fe&%:ffl\fc-t-Z>Z.kftX~%Z> 0 7** 7 7 p-nitrophenyl phosphat 

e (pNPP)£rSM<b \*X-£tt1&lW%t (25mM MES, pH5. 5, 1. 6mM dithiothreitol, 1 
OmM pNPP) (C^PU 37°C-e 30 ftffli%U1-Z>o 30 ftfe^ IN NaOH &%fc1}ti LtS 
J&&f?jLU pNPPO^7K^*¥©jfe*^l^^ 405nmOK3tSSriB!I^"t"5 (Aoyama K 
10 h, J. Biol. Chem. (2001) 276, 27575-27583) „ 

Sui&o^^— -£ • 7 1 ^ 7 7 ^ - f 

iittj&sjLbnsr IWJC^m^r^ y — fcJR^5l**<&?£^4S!l£:fc■ 

20 as o -c^n^<0#fcfe-T»^P,*Ufc Runx2./Cbfal Tll^^^tfe^f^Clj:, 

^^Mcii7 7 5 »-\zm^zmm<Dmfem*m^^x*:<Dm®i&®m 

•t^Attl&fcflJi LTtt^Sgl^^T Runx2. / Cbfal ^TSftit^^T* *> 3 - 
t #3* £ftfc GALNT3 <DWi&&W?FirZ) £ ^T*$ 5 0 GALNT3(ppGaNTase-T3) fit, 
25 ppGaNTase family tdJSi-S*Sls^^^-efc D x *rO?£tt©Sy3£tt UDP-GalNAc & 
" Sff t L TMUC2^>HIV-H3^^0-?7 B ^- GalNAc ZttfiQ-f Zfcfc&m^Z - £ 
"Ca>J^"C#S (J. Biol. Chem. 1996 July 19, Vol. 271(29) p. 17006) 0 
GALNT3 *W?*fCte> i£#©^ffitJ:ctil!t5rti5t'#5 (J Biol Chem. 
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1997 Sep 19 ; 272 (38) : 23503-14. ) „ ppGaNTase gtHf 7 T ^ V — iZH$&,&2 

4 fflH<0iM(?<0#£j&S?8£$axTV>5 (Glycobiology. 2003 Jan ; 13 (1) : 1R-16 
R. ) %Z<F) GALNT3 &"EJ"t? ppGaNTase family tti£#^fc^&-t?©I$Slf igtt&ftfl 

LTte, /^t/v'- fcj: 9 ^&&;3^tf:lI§$^i|tfc'B• 

fcoWjlw^-l'-fe:- h*>fe mRNA «rttmi"tb«, IffllBjtfi-T'lJiatJfci- O mRNA <D 
jW^<Z>/ti6©W:<S|.fc-t-Sr. iiStt5.4ft:Wft0 7>f -fe— h^mRNA ©ftttitU*, 

misco^r^ hSrfij^i-* tmmxhZo a>3^t± % sagfi^oj; 5 temvw 

20 t©fcfe©^tt§^t^-Ct5 0 

Jhie<Z>£ffcfW>&>b7'l'-fc — hSrflUWftfi, Runx2/Cbfal T^iHs^f-tf) = - 

r07-Tt- h^b mRNA ^aft-ftU^ Runx2/Cbfai T^itte^CSt/^-r 6 mRN 

25 WHlf4 N TfTlR^^y h&fflm-tZ ttimXbZo *fcRunx2/Cbfal T^DlHS^O 
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mRNA %mj£i-&Wi'£-fcfe, sfc&WiZ&tf Z> Runx2/Cbfal Tflfcilfc^Sg^ W< 
V>T Runx2/Cbfal T^a^O^^ l^-<yV(D?|iJ^fiI^tiiE-r 5 ^ i J; o T =fT^> 

ti5„ <&m\^te^mfc^<DMk\,xte, /3~T^>\ GAPDH 

-t-&fc>^>#3§^te, Runx2/Cbfal T^SiH^O^Sgfi^J ^^t? # V % ? h\ 
15 i~5o &mWfc. Runx2/Cbfal T^5He^O=i- ^5*^'^® (/tf 

20 izfczxm^temffli&fti&i-z^ k&x% % 0 tb%\,^ttftm<Dt&,m*m$L-tz> 

illkUt*5<rHt?§§ 0 *fc#3ggJ30W3jg«\ MIB^-U KXtt 

mizfocT, &ftm*Bmm&&&mizMx.zz k&x*% z> 0 

(1) «J|^#:«3|s|.^^3RrSfc«)OiSaf*K 

(2) HH£*NR 
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(4) mMzmfe-rztcitxD&m 
(5) 

(6) Ty-t^zf* h^j^^m^ftm^w 

10 fc*3V>T, Runx2/Cbfai T«3tfi-7'©I8*©±#^ ! b < teiSTte:, *<DmW;<Dm 

15 ^xS^^-fS^Kl^T, Runx2/Cbfal TiMfe^ ©^IO±#f L < fit 

Runx2/Cbfal T8fE*fe^»^tf>±#<a@aPtt, SE^ttM 

*«Wttx Runx2/Cbfal Tifcatfc^ L < fit Runx2/Cbfal T&fSitlH^ t ffi.ifefo 

f^^t^gggp^^-rAK^fJllia-rSo Runx2/Cbfal Tfficitfc^te 

T\ Runx2/Cbfal Tfifcfifc^O 5 ^^#^fb(C*f LTffiigf^ffl Sr^-fitf*^^ 
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Sfc, *3£0Jm^ Runx2/Cbfal T^3tte^3gL<te Runx2/Cbfal Tflfcitfc^- £ 
* b< tt3E^i±B8«S^Xtt«ttBBfliy P^^T^IM&teMI-S, Runx2/Cbfa 

10 *3SMHld3V>-C«S1i6W^PI^/jJjft^^tt % Runx2/Cbfal T»i^CJ:oT 

Ltli, WiibW^li^TV^ ^(DWiyomz&tf % Runx2/Cbfal T#ttitl5 
15 £ fe^^te^ Runx2/Cbfal Tffiigf©3-Kt5^ WRtOfe®, 

£i\ Runx2/Cbfal T^itfs^f*, *:<D$£%L V"</KZ>_h#& tJ<{£Tfc: «t «9 , & 
-ffr^&V)$\mX*%Z> 0 £*>M:ftmz.te y Runx2/Cbfal TIi^©H»f^ 

25 cbfai Tffimfc^oi^mftftiktofflftm&^-ti&iB;* mints m^m^-3 s 
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-c h , fefemt tp ifP^ia^'J o ^ >vn° ^ ® -c *> o r h a v \ 

figsrftwu *7*^WiWk i,xmmx*% mmfc+^-v-rz 

m^t5:^-c#^^3^Wi)^f K (annual K^-f v^I^b 
(E^H -e fcti tf, * ©|5?H^©Bttt S -f n * - * - o#*W DNA @fl?U & S 

20 Runx2/Cbfal T«EJt£rF<0 $ ft ^ £ x -fttfttfcfc^ 4r«W £ 

-I^I^C&^T, MW<0±#^i« Runx2/Cbfal T^it^^^^^jf^ 
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nx2/Cbfal TiifEiH5^<E>&^ t * W^<0$RWl&i£%l&tlX V^ftfig, 

tMP^&v^T, f§ 51 1"</KA terete, ^Sj^Mi*: 5 Runx2/Cbfal Tift 

-m^x vmm-tzz. t&x%z> 0 iaiRM^&£*>'^sc^?£t4te, 

10 Xtt Runx2/Cbfal TflfSjtfc-?-£/ V ? T !7 V LfcKj^, tiL^mfe^- tWWk (/ V 
Vfrm^ZTFlr- bfrX'Z Z> 0 £fc, Runx2/Cbfal T^Jt^td^-r 
57yft>^» V i=^RNAi ^jm^'bfc^-r^IJ ^ ^ K5r3- 

Ki~5 DNA, h%\,^$7*="<m^t DNA *i^|Alfc b7^^v ; 

15 £6 0 ^(Dftil, Runx2/Cbfal TtffLJtfc^O = - Kfijt^cK:^ £*I?A U 

wa. xnttim&7F-tz tftx^Zo z<Dm, mfc+ofe^mmn 

20 Wit5rttt#5, 

Jl/Vx-ti/aym, 4873191 #) % MeMJ® (ES ffllB) ^r^ffli" 

xmfc^&mzmA-tzm*^? &-m^hMft&tix^z 0 m^-<9 9-mt 
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(Lavitranoet Mb, Cell (1989) 57, 717-723) 0 
5 ^tWc&tt6^5l5t£0 Runx2/Cbfal T$CjHn^-©B^ -^SJSEt" -5 - t # 

10 7y *f-3r, 5-:/*, t^v\ -Y^ > fcsv^i 

twimiMEy) m£*vri>s 0 

15 j£ (in vivo) ] 

tef-ffimmmk&WKDx* v — —is ^mm^^x, Runx2/cb 
fai -rm&fcttte, ^n^<ti^mifmxM^^itnmi^m^^i-h(D^^^ 

20 -WftlkJcmtf^ & frlX & „ Lfcm^X, Runx2/Cb'fal Tflftitfc^-W ? ^ 

Runx2/Cbfal Ttffcitfc^ 5 lfe#^jqi^J^ffl Sr^f JUS^ (#J;U£> 

25 ie^ij#^-3, i 5Xit2 5 ^^^tis^sss^j^-w-rsit^) Kov^ra, -e 
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^BMi^it^^XO^^ V — — l/y^m*. in vivo T^T 5 - th in vitro "CfT 

(1) «E9ftfib4^(C «i^«)«rS4t5I8 
10 (2) ftf|B^itl^O^^^{C*3^S Runx2/Cbfal T^afc^^SISi&it 

(3) ^^i'^k^^^-^b^V^*i•filiJ;b|^L•T^ Runx2/Cbfal TffiEitfc^-O 0 % 
unx2/Cbfal T^iHs^O 5 ^^#^«l^J^ffl ^^-ritfe^^^l^it^^^ 

*mW<DX* V — ~>jfJ?&K&\t*Xs Runx2/Cbfal TSEitte^ L < Runx 
2/Cbfai TaEJte^ittlllBttlclBI^^Jte^SrfOffli-Sr. 5 C 

*5V>-C^^^|^^^Jt^i«, Runx2/Cbfal TaftitlS^i- iotn-K^l 
^^fC^^^Tl^, ^(DWiyomz&l-tZ Runx2/Cbfal T^Jte^O^r £ ^ 

nx2/Cbfal TMit^^=i- K"f 5 # K5& L < tt y K»C*t 
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^^mm^mwimm^v"^ (str/ort -*t*t£2) m-\-^$m® 

ttl-fw £tf*Tr# So fcSl^Wu Runx2/Cbfal T«fEit^ <£>^ ^ V V^C 

10 ^©^*bf t hit^ri* Runx2/Cbfal TSEaHS^ £ LtiJ^$il5Mfe^5 0 

iC*3lto Runx2/Cbfal T^it^^^^^^i- S^^jOf^ffl — f S £ 

i ^ J: «o N Runx2/Cbfai T*ae^W»5i^-^^#^5 

rs?ftt5ri riS-e#<5„ - |fe|ft»I^ft3l50^#:K<S|.(c*5ttS Runx2/Cbfal T»fE5t 

15 fc^-cD&m^^nmm*. mm^m<Dim^mkmm(D^m^x^x^=-^ 

-fSr^St^S, $ b^rO|?flfi^^:^S^V>T, Runx2/Cbfal Tflfcitfc 
Z>mnmWi4k&V0&s Runx2/Cbfal TII^O 5 tj#:f MWSJf^ffl & 

:©i5*^^!)^^^±!J, Runx2/Cbfal T flit it fc-i 1 ^^ 9^431* ft 712 

Runx2/Cbfal T^it^O 5 *>^##^Eii&^-ritfc^- : 
25 (1) Runx2/Cbfal T^it^^^^mSrt^bi-V^-^/^^S^^WJ^J 

(2) Runx2/Cbfal T^it^<^lS^?SttO«l$IJ 

(3) Runx2/Cbfal T^jt^T-Oijg^M^^^fcPfiW^ b < tt if. 
Runx2/Cbfal Tiffia^© 5 *>«C#^b«J»JSr^-r5t^ : 
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(1) Runx2/Cbfal TiflSitte^P03§m& tz. hir^^i-^m&^<om^it 

(2) Runx2/Cbfal Tffi»e^©te^fiH4<Dffii§ 

(3) Runx2/Cbfal TftLfcfc I ?<DlR&M'fa(D£fe<k% L < t±&M<Dmmt£ t\ 
(in vitro) ] 

&ti s in vitro O^-^ y—^^^tC^V^Tfi, 0»J;lK£, Runx2/Cbfal T^iHH 

?zmm.i-$mmz{%mk'k'%) : km*£ j &. Runx2/cbfai Tiie^Htt 

(1) Runx2/Cbfal rmmfc^zm^. zmm^ mm 

(2) fulE Runx2/Cbfal TflfEiHH^©^^ l^^/^^^J^i- £XfS 

15 (3) ii{^tl&t»$^l^ii:J:t^LT, Runx2/Cbfal T^itfe^CT) 9 

Runx2/cbfai T^it^^o 5 ^X'W^ihnmrfm sr^-m^-m % ^5te 

^IPJfC&l^T, Runx2/Cbfal T»ftit^^ ^^IDflSfi, Runx2/Cbfal Tft£ 
Runx2/Cbfal TwfCjt^^-^^mb^tS t>(^T'fc^f**J;V\ * — %k\Z.$5 

zfem-tzfim, mm&%:®fc&wm-tz>jj'm^ mmm&m (hvj (±>^4^^ 

JV*) ) , #yxfl/y^|j =» -A (PEG) , ftStftamSiS^SU (^ 
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v^a^fe, ^.U? h atfU— >'3 >v«— 7^ ?;\sjf> (gene gun) £r 

y-Afe N DEAEx*;* h 7Vffi, ynh/^f^ ^«=f— *h?£c, ^ikifc 

!J --V-^&f^V^Tte, Runx2/Cbfal T»ttit^^ *&m-t& 
M^LT, •?V*1fr'WMffam (ATDC5) feif^V^Si t^-e§r§ 0 ^7t > Run 
x2/Cbfal T^it^^^^.-t-§?g^ie^i bTtt,*:BPJT^^b/cCbfal-/- 

fc*5* #380§<0* * y — -^^SHv&^T, Runx2/Cbfal T$LiA&*<D&$L 

15 mRNA %tl±lto^<b Id J: OtbgS-rSr £ T? # 6 „ mRNA Id J; o Tfg^ \"<.>l>& it 
1&irZttltolZ. \% s ^y^^fWOil!lS^tT, TfclCizli^fck 5 ft mRNA 

$ bK, ^PJCQ^^^S^VNT-^lgPJO Runx2/Cbfal TjSKjtt^Ote^WMS 
20 fljM$£J&#U WtK— T yte^m&M&i-ZZ b&X%Z> 0 l/*-#-7y 

i-<ct>t>**Mtt, &<z> (i) ~ (3) (Dunz^tf, 'W%.Tf/xizmmm&, 

X, Runx2/Cbfal Tsftit^, ^ b < Runx2/Cbfal T^iUS^ £&tttft 

Is) ^ ft if ^ ^ t -t 5 <b © -c fe 3 # & M i~ 5 o 

(i) Runx2/cbfai t mmi^ (om^mmwi, t , ^ (om^mw^M^mmy ^ 
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(2) s&isuzK-^-jte^osttSrai^-rsxs, 

(3) |j|^k^*g?ittS*/«CV^flai:JttSEbT, Runx2/Cbfal TjlltefO? 

— fi—mmzfLtbtlZ CAAT 7$ *y ? s*>y TATA # y ^ * * Sr^^S £ £: ^t? * 
10 Oo 

^fcl-'/t? — ^ — iSfeT- £ U"C(i> CAT (chloramphenicol acetyltransf erase) 
Ifif, ^^7x7^ (luciferase) it^, J*ft.#^* ^iHS^ft Uffl 

fc5V^*&9lfc:fc»*5#Rurix2/Cbfal TJSEJft^Ote^WiS^H**, &0Q<fc 
15 M-ttfeifSrit^tS. £ 1**35 E TUB** Lfc cDNA Oi^SlB 

m\Z&<S^Xs BAC 7 4 -77 V—, YAC 7 4 7=7 y-^CDt h^/A DNA =7 4 -? 7 
V -2»<b, PCR Xtt^-f ^ *V 3 ^^rfflv^^^ic «t 9 y — 

SrfTV\ f£ cDNA Oga^iJ^r-g-tf £V i» DNA ^P-y^|5„ #t>*lfcy/A DNA 
©Bai«r*te* *mWX*m^lsK- cDNA ©lE^P«imi$&*i5£U R*lE9Mflffft(tt 

It, Runx2/Cbfal T^itfc^O 5 *>tfc*fr^bffiiif^lH Sr^-tttfc^fcU BUlS 

in vitro T*0*5SK^«tS^^ V —~l/?J?mb It, Runx2/Cbfal T^iUS 
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W/XlifKI^,^ !)- = ^mt*)ct, Runx2/Cbfal TflfEiUS 

=S-m b < fit Runx2/Cbf al T attain £ «HH W K 13 ^ ftitte^ t ~T © t> <*> T 

5 *>**jfemB8-*-* 0 

(1) Runx2/Cbfal TllfefCiota^- K * f| £ ^ffi-fb^Sr 

(2) tufe*>v^sco^te£$j^i-sxa 

(3) ^^^^^M$-ti:^VN^pa^Jt^UT, Runx2/Cbfal Tfltitte^o 0 

#3&Wfcl*3tt© Runx2/Cbfal Tiffiitfc^ = ~ K1" © * SC/^-T © ^44 

Sr^ifr, Runx2/Cbfal T^it^O 5 *>*K#3Hb<£iiflsffl Sr^-T iHS^-C 
fit^0^tt&PM^6^t£&^©te^&* * y £ 5 0 

O^fflg^ffiy^-fS- Runx2/Cbfal TttLfcttt* = — K1~© 9 >'< ? 

20 »£;£&&*afbi-5 

Sfc, Runx2/Cbfal T#?C*^tf> 5 ^^#^b«l$ljf^ffl Sr^-Ffce^-Cfiix * 
tf)J; ? fcLT#5^ S^b^fi^x^m^^fbt^^ii-t-So^^m^ 

^ttgaa^^fetbstJcfl-^biEiisrWi^Ji-sit^-c^x ^mmmm<D'm 
25 msr««j^i-sr i^-et So 
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10 SV^WU Runx2/Cbfal T^Jtfi^© 5 fe^^^bffiii^^^it^^^SrJfll*!! 

££>K> Runx2/Cbfal TSIEJte^© 5 *>^#^bi£iiSr^-f"it^ : iF^ «fc o T = 
MSfi^^^^JtT^/ / X(i^^i: Ittffl-C&S. »P^T, Runx2/Cbfal T^t 

20 [|£|gq B n] 

»fl*©ffl«atJK-r.B ft*t«IJcH:, &T&tt#J, $l^&t*#J> 
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T>^-tr^^RNA % y^l^VA, foSV^iRNAi^^tfck-f-RNACDlggf,^* 

^if-r RNAi ®mzx<>xmrMfc'?'<Dm$i$:tom'tz>#v * ? ^^-^ k 

15 T^-fer^* RNA tfc, iHs^-O-fe: >'*@S?iJR:f@Mlftfr&SIfi?iJ&^-r 5 RNA 
-?fc&o T>'^-fe>* RNA ^.toTat^lim^Wl^Ji-olc^, il^ 15 i&££Ui 
fcar^L«*20^S^±> fcSWS 30&g^±<D^Lfci&S@2?lJ£^3 RNA #S 

£ fc. * ^^SiB^iJ £ X*ffiJ& £ ft T V a 5 0 ^f-r ^ # 1?!*$ ffilft ftifc 

25 ^(Ctati^^igSiE^J^i-Sr irtCioT, Runx2/Cbfal TSSa^O^SrftlJ 

^ICRNAi (RNA interference) 2MM*> mRNA £ ID C4£ggfl?lj Sr^tp 2 
<£> RNA a®EmRNA038^*3fi^m«J#J-t-55l**rS5o LfcriSoT, Run 
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x2/cbfai rmmfc+v hirna t ra— ©tfisiayijsrqir-rs 2 ^mmm^tt rnai # 

Runx2/Cbfal Tm&fc*<D&%Lttlfflfcfflm-f- Z r. £ RNAi 

#5fc«e>»ctt % 1 1> 20 si±<Dm$n^-z>i&&%m*mi-z> 2*mmm<D rna 

5 V-Cfc&VU 1 O© RNA O^T^-7 P ij|(:«J:ot4if)tl5 2*itfco 

«fc b< (2 90%^±, $ b< 95%&Jt, fci: X.fi 98%^±OlH 

ffi^A— AfotCO, 1 @Co^ 0. lmg ^P, 500mg <D$&mX\ b 
<tt0.5mg^P> 20mg (DfSffl-eS-^-fSr b£>U 

20 

fc*5* TlBHi60!lte*3V^ #*tfM*»fc:W5*aSfcV'»R9, TMolecular Clon 
25 ingj (Sambrook J, Fritsch EF JkXf- Maniatis T ^IK Cold Spring Harbor Labo 
ratory Press «fc «9 1939 5MC$&f!l) (d|2®0^&^ «fc 9 9 /K Xtt> TffflR©W 
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1 ] Runx2/Cbfal VXMtft** h ©*Dtt*fc#*IBll&<Z>tt:fo t Runx2/ 

Cbfal RXf p53 Xm^? V *J§&fr#tea> Ott#iNBll&tfc0>*(t& 

(1) Runx2/Cbfal-/-v * * E«^$fc#«<# 

Runx2/Cbfal / ytT*? h-^-Xtt, /J^ £ «fc (9 f£M $ t O V>fc (C 
5 ell (1997), 89, 755-764, 10-309148 -^$ft) . $f£»j 18. 5 0 @ 60 Runx 

2/Cbfal ^^^^ J; 9 0. l%EDTA/0. 1% Tripsin solution 

(pH7. 4)-C 37°C, 60-MLfc o -£<D#, 1. 5mg/ral = ? ?1r — M /Minimum Essen 
tial Medium, alpha modified ( a MEM) X 3 B#Pfl 30 ft®M ^M&WMW. £#fc 0 
^MiS^te^ h dish ^*3V>T, 10%^->^^jfiLM^-atrDulbecc 

10 o's Modified Eagle's Medium /Ham's F12 (1:1) hybrid medium (GBC0 BRL) 

-C2~ 3 Btim^^rT, ^O^ogtlli^fflWcio #Hm#*«<^fi£l§] 1 (T 
l£) ^^-To 

(2) Runx2/Cbfal S.t/p53 ^ti^^^f^^Si 

15 ^1t3^-f-6 S^"c\ ^#*IDJ3a^5l#i-ofcfeO Runx2/Cbfal t p53 S{£^£rn5pt 
<k t^tlL*:^£*&{1^Lfc 0 P 53^a^^^«Gondo Y <b J; 9 Hfc 
<b<D£rfflV^ci (Biochem. Biophy. Res. Commun. (1994) 202, 830-837) 0 £ Ru 
nx2/Cbfal ^ti^ £ * ^fEi^S o T te, Runx2/Cbf al tf^jXtR-^ V * (R 

unx2/Cbfal-/-) ^{££#1*- C^^Et L^gfildffl ^ § ^ t te^F RTflg-e 5 tc R 
20 unx2/ Cbfal ^^a^^-v (Runx2/Cbf al+/-) £ffl^fc„ Runx2/Cbfal ^"T n 
(Runx2/Cbfal+/-) b p53 X^*? * (p53-/-) £3£IfiU #fb*bfc 
VxcDmcD— U^UWL^X^^ f J AitfK^f-^P^^) ^ i: tiot, Runx2/ 
Cbfal -^t 1 o^ti-p53 ^^E-^tS-r (Runx2/Cbfal+/-, p53-/-) ^^#fc 0 ^z<0 

Runx2/Cbfal P^ti-p53 ft^rXfe-? $ X (Runx2/Cbf al+/~, p53-/-) IH 

25 ±&&bbu %ti&^xnbfrfci&ftv>j&ftRx*mn<o-n£ ^ittiLfc^/ 

3H53 L 5rS!'<<5 £ £ "C Runx2/Cbfal /^^^ti-p53 afc^E-^JS-v ? * (Runx2/Cbfal- 
/-, p53-/-) &'&1t e 

(3) Runx2/Cbfal-/- p53-/-^ $ X S^^MflS^COf^M 
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18.5 0 @©Runx2/Cbfal *^:KS-p53 * «fc «9 

U0. l%EDTA/0. 1% Tripsin solution (pH7. 4)"C 37*C % 60 Lfc 0 -fc©^ 

1. 5mg/ml 37^t — tf/Minimum Essential Medium, alpha modified (aMEM)"C 
3B*WI 30 ^It, *|Bjra«£r#fc: 0 ^^HfcllDflatt 10cm dish 50~2 
5 OOB^Mi^^, 10% ^ v'jfc'frlfo.ft/Dulbecco' s Modified Eagle's Medium (D-ME 
M)^^Ht5ritJ:!3, = a - — £Jf2 # biifc = n - — %*=r is u 
^ ^ eft? Trips in/EDTA^a-TSr £ld<fc D t° y 9 T y ~f bfc 0 $ bfc'&btl 

/5^t^£nTV^M&il^bfc: 0 £ fb^ft<b©;MK:o^-t, «c##BiaunKp 

ttbT^5*M&#<B4im 

15 HfeWiaSSrar, SJ&lftK: 2 1^ Runx2/Cbfal-/-,p53-/-^!7*&&#:##Pl 
Jfelfc (RU-1, RU-22) £#fc 0 #fcnfc*01iatSfc^tifiS:ISJl (-Ll£) K^-To 
(4) RU-1 RU-22 WllSa 7~^>WX 7-y>©M)Wf 
#bnfcJHDflat*0^b^PgS.t>*tt®^BSfc«>, RU-22 £.1* RU-1 © 111=7 
-^^MXin 7— ^^OlSISSr PCRliHg^^*— jfcfc «fc «3fl?#f bfc. RU-22 
20 &T>*RU-1 >NDflat*Sr 10% V^'ffifrlkffi/ Dulbecco' s Modified Eagle's Medium (D 
-MEM)-Ctg#b, 3y7;l/'xy hOfltfi©^^ total RNA £ IS0GEN ( — ytf>i? 
— V) £ffll^-r*ft$SJbfc 0 total RNA©Wi*i^att, IS0GEN tf>-^~ a T/VfSifc© 

^•fed^ofco $ 5>k: total rm nmm^&mRxf* v ^(dD^^-sr/B^ 

X, -^cDNASr^fifcbfc, r*L&Srt»S£ bT, illa^-^&VXSa 
25 7 — ^VOMI: PCRit*S^ = ^— Sc£ffl^T$j£ bfc c Sl^tt SYBR Green PCR 
Master Mix (Applied Biosystems) (D-?=- =l T/W£t£V\ ABI PRISM 7700 (Appl 
ied Biosystems) ^"CfTo fc e fflV^fc Primer ©lE^'Jfi^ 2 ^-T„ ffllj£©;jg 

*»6>*tfc ct imz? y t/v7Aft kh y (gapdh) ©^mic «t 
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flffijEU GAPDH=1000 t LtckZ 0>*B*Mfi T^cLfc. (El 2) 0 



PCRiHs^it 


«*=*HfefcfflVVfc Primer —R(l) 




Primer IB^lJ 


## 


Runx2/Cbfal 


Forward 


CCGCACGACAACCGCACCAT 


53 


Reverse 


CGCTCCGGCCCACAAATCTC 


54 


^^^^(OSP) 


Forward 


CTCCAATCGTCCCTACAGTCG 


55 


Reverse 


CCAAGCTATCACCTCGGCC 


56 


(PTH/PTHrPR) 


Forward 


TGTTTCTGCAATGGTGAGGTG 


57 


Reverse 


GCGGCTCCAAGACTTCCTAAT 


58 




Forward 


GCTGCCCTAAAGCCAAACTCT 


59 


Reverse 


AGAGGACAGGGAGGATCAAGTTC 


60 


fl->T n^n-TW (BSP) 


Forward 


TGGCGACACTTACCGAGCTT 


61 


Reverse 


CCATGCCCCTTGTAGTAGCTGTA 


62 


T/l/* y -7**7T* — t? (ALP) 


Forward 


CTTGACTGTGGTTACTGCTGATCA 


63 


Reverse 


GTATCCACCGAATGTGAAAACGT 


64 




Forward 


TGTCCCTCGGAAAAACTGGT 


65 


Reverse 


AGCCACCGTTCATGGTCTCT 


66 




Forward 


AGAACGGCACGCCTACGAT 


67 


Reverse 


AGGTAGCCTTTGCTGTACTCATCAT 


68 


=17^-^—^-3 (MMP-13) 


Forward 


TCACCTGATTCTTGCGTGCT 


69 


Reverse 


CTGTGGGTTATTATCAATCTTGTTTCTT 


70 


xfv^— n^^>--i KIL-1 1) 


Forward 


GCATGTACAATGGCTGCGC 


71 


Reverse 


CAAGAGCTGTAAACGGCGG 


72 


dV^jT^yv*^ (Ihh) 


Forward 


GAGACACCATTGAGACTTGACCAG 


73 


Reverse 


CACCAAGATGAAGGTTCGGG 


74 



(5) ft* 

Runx2/Cbfal Xftr* $ X&mjJtt&'WffiLJ&lZ, h ]) y?X&W*.1Zg> 

»ii^ut*5^ MMtibte&ftfMifoffitotete&Lx^z mi) . ru-i 
MftfMB&mzs Runx2/cbfai xm-^ ^ ^^^t^ftum^m^mu l-cv^ 0 
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f4*#^^V>0"C (13 2) , *^*^b^tt##WI&<75tt«f*<ft«fbTV>5i:%^. 
5 ktv5 0 

CHJfi^2] 7fy ^/l^&^fc Runx2/Cbfal <&g§UM#ate J: 

(1) Runx2/Cbfal Z&gLmT'rJ V 4 /V * <Dm%k 

10 Runx2/Cbf al <D $~ — Zfl/ V — y* ■< ~7 U" — A (ORF) ^c^t? cDNA £r pi 

RES2-EGFP (Biosciences Clontech) (O BamHI glH&tClJf A b, ^rO^ Runx2/Cbfal, 
internal ribosome entry site (IRES), enhanced green fluorescence protei 
n (EGFP) &-g-tf y 7 ^ h Sr pACCMV, pLpA v'-Y h /V<* * — (Proc. Natl. A 
cad. Sci. USA (1993) 90, 2812-2816) (O BamHI-Xbal UittiC W A bfc e #|£g bfc 

15 *<9 9~- fe\ T?V ^-f/W;*^ * — pJM17 (Virology. (1988) 163, 614-617) 
^*(d x SuperFect transfection reagent (QIAGEN) ?:|^tt h 293 ftffljj&tfc 
Id co-transfection bfc 0 |^*&$& £ id «fc V £ b fc Runx2/Cbf a 1 37 "7 ^ 7< >" h £ 
j^o7f;^/^lt 3~40 293 «£J!!^T$H-ti-or £ J; <9 , ^^yw 

20 J: «9 M§g U ^H^o^fto /l^** h $' ^ bfc„ ^tRSM^ 

V^JV* t LT, IRES-EGFP <D^£ <o&&*.7Y S /V* & fSUSkfcft 
Kbfc. 

(2) Runx2/Cbfal-/-, p53-/-*fcfl'*|llfl&t* (RU-1, RU-22) N Runx2/Cbf al-/-#J 

25 Runx2/Cbfal-/-, p53-/-*fcfi'*IIIIIS8c (RU~b RU-22) & , 10% ? v'JJ&tflfa.it 

tf D-MEM tp itiUC T 7 — Vl/zt — h 24 well dish &Cjtfc# N =a > y jVol > hlCJfcS 
*T'J^#bfc 0 Runx2/Cbfal A*&T>*=>' h yWffl 

TtV ^/V* (EGFP O^-^mffl) & 15 RSMffliSSfeS*, ^©W^^b 
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3 ~ 4 p \z.—mmm&& <o fcx bmp-2 ©#fi.Txii*ffftT"e is b @ * 
-?mm&mifiivtc 0 m%tB * onnt tt, i b g, 3bi, 7pi, n b @, 

Runx2/CbfaW-^i&#tg^&DJl&te, 10% ? v-^tflftUilr Dulbecco' s Mod 
5 ified Eagle's Medium /Ham's F12 (1:1) hybrid medium (GBCO BRL) (CTa 7- 
^>3-h24 well dish Kfflig * =» h Hl<C 5 * "eig^ b/c 0 ^CO^, 

Runx2/Cbfal ^mfflT^V ^/WM3Vhn-/VfflTf/ r^/V* (EGFP tf> 
^Hffl) & 15B$FM^£^ ^Ot&tgil!l&^U 3-4 B^-^tg«!!^SH9 
^ft^fe, BMP-2 c^#?£T;Xte#MET-TM5 B @ £ "CJ^Si ^BM Lfc 0 ^B 
10 £0 B @ £: LT, 101, 30@ N 7 B S , 11 B @ , 15 B @ Id RNA f§ fc. #> <£> 

-y-^T 0 ') v^'ufc rna mmm-v-^T'Mts mmmi-u) tmm(D^mx\ cdna 

£f|$Si b , PCR =• ? —fe&m V *T , Runx2/Cbf al , =1 7 ^ ^ (MMP-13) , 

TyV^7 y 7*^7t *~ tf (ALP) , f^TP^W^ (BSP) , gij ¥ t*^*/^ 
15 (PTH/PTHrPR) % Xi37-^>\ ^-^x^-^^^V (0SP) , 

^/VvO' (0C) 0^^,^PJ^Lfc 0 fflV>^ Primer OgB^lJ^r^ 2 (d^-r o 
(3) 

PCR Jt^iiB*^^— iSte^3em*Bl3'-ig8 m^i". ^OjjWiatSlc&t/lO^J* 
^HD^t-feVNTt, Runx2/Cbfal (D^Wi lBl^t'-^tLt, 301 £tP$tt R 

20 unx2/Cbfal SflJg^B^ l^^&M^ I'OO, Jdll'So"CV > >o^: 0 

Runx2/Cbfal OfgliJf |fc#©ljE^kO^' — * — t?fc 5 XM=»7— 7*> 

O»a»#tt***n>te*»ofcj5^JE^fc©l0JW^— ^--■e*>* PTH/PTHrPR <E>3B 
mWI*tt^«>jHDJiat* • ^jm§*^i31*5V>T^m^^tt, Runx2/Cbfal fc«fc5& 
#©$Hb^a s *£ftfc 0 *^Runx2/Cbfal ©gJEfcfl^Tifftitte^T' fo 5 MMP-13, 

25 ALP, BSP, 0SP, OCtC-OV^te, 0SP £W* Runx2/Cbfal \Z <fc 5 3ftV>&3MM£$ £ 
ttfco 0SP ttlkftO^-efc^Ji^ttS w i: jftSftl P)tLT^5(DT\ in vitro OtSS 
^tC&^Tte, Runx2/Cbfal «fc $ < V> £ £ *. bixfco U 

JLO^J; 9 , ^H^^fi, Runx2/Cbfal T^&^f^f^lC^KW/B 5 
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ir^yy i/?viz RNAi^isifflf-v^/vii, mmm i -(4) t mm<ojifex\ c dna 

ZmW; b , PCR ~ * -fe T , Runx2/Cbf al , 7 ¥ i-— t? -3 (MMP-13) , 

gij^i^li*:^^^^^^: (PTH/PTHrPR) , T7V# U 7 * * 7 t * — ^ (ALP) % X 

5 137- (Type X collagen) , #v'Tn?W^ (BSP) > ^yf^Tyv 
!/5?#5/^ (Ihh) , 4 — u4 11 (IL11) , HNOEL-iso, ^-^x^-^.^v' 
>- (0C) , ^.t>*^-^X^-^K^^>' (OSP) <£>3£5i,£$J£Lfc 0 ffll^fc Primer <£@fl 
?'J£^ fc7jk-f 0 Runx2/Cbfal £ * >f £ 3fe<£>ifrf5^3ig^ 

LTWS^. £ ^St^i-O^^lC^J^bfeo MMP13, ALP, BSP, Ihh, IL11, 0C, R 

10 1>*0SP «Runx2 K X <9 3§5i./i s ft^ £ tt* - £ J& s *n ^ttT V> £tt£P<DTijfcitfc^-e 
ri^fe^^t^K^c9|g^l,^^^^nTv^^^^«^$•^fc^^/^^S5fe(D Runx 
2;oMtligLTlN£^£, RtJStfc'frO^k^iEitU-CV^itdSWIB-e**. PTH/P 
THrPR&t>* XSn 7-^ c V«^#<^^'fb^#oTBm^-b#i~'5- <t^*nib;ftT 

vnoc tot, ^Hboa^^>^m^±#-rn{m#fia^^^bTVN?, r t 

15 ^r^-To ffi> PTH/PTHrPR mX'WftikVkmmmfc, xi3 7-^>-«ttfM 
(D'&M^m^L-fZZ ir^ftHbtfCV^o HNOEL-iso ^^^^.fffc^l.mbfc Runx 

(3) ^^t/#^ 

PCR itfE^lf — m(Dl&%:&m 3 ~E1 8 (d^-r o Runx2/Cbfal ^mfflTf^ 

20 7 ^/W*£^£-£fc:|§'£& KS-GFP (H^L) , 3 y hn-;H7f/ ^^f;^ 
(EGFP O^i&ffl) &J»£-#fcii§-££ GFP (6*l) T'^Lfcio BMP2 
-fr/c^fi (+BMP2) ^^Ufdo ^©M^rara#m^*5V^ : C^, Run 
x2/Cbfal <^^ia« 10l^t°-^tLT, 30 @£l|5£te Runx2/Cbfal <D&m*tb 
5iS©iIl/^^ijtLoo, #-<r diUcoTV^Tc: (HI 3 A, HI 5 A, HI 
25 7 A:Cbfal) 0 Runx2/Cbfal <D3§mf$^K:#l/\ <DmMk<D~?-# — 5 
XS= v-¥>(Dmnm^nm.^^M^^t^^ (HI 3 A, HI 5 A, Hl7A:Typ 
e X Collagen) , m±4k<D$)M^"- *> -Xtb O PTH/PTHrPR (D^mMit k*<nM\ffc 

ffi ♦ m^^B^^^x-hm^^n (HI 3 a, HI 5 a, HI 7 a : pth/pthi-pr) , 
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Runx2/Cbfal l£<fc &ifc'W<DftitW^&7F&tlfco *t Runx2/Cbfal <Dffi%a<DTffi 
jH5^-?fc5 MMP-13, ALP> BSP (HI 3 A, HI 5 A, EI 7 A) , OSP % OC (g| 4 B % 
EI6B, H18B) ICoVMTf^ OSPlU^tt Runx2/Cbfalte«fc5&V>SSi&aMB&$ 
HfCo OSP ttJfiLflf©*"et>W*Sn*C: b&%\(b>tlX\t^Z>(DX*, in vitro ©i^^ 
5 ^M^Tf*, Runx2/Cbfal &|£&;6SMl3*LK: < ^ - t fettfc. C 

ne>ojte^-^|gm^*tt bmp2 #^r-eti?s$nfc 0 ^^rt<D#c#jia»T'« bmp 

2 ^r^tp^^^SS^^^b, ©C#^flS^±im^^b^$lJ^UTV>5 0 Runx2 
H:J;S3ie : fO»5i»l**SBMP2#«ETT?l«»*iXfer fctt, #KS*# in vivo 

10 »3R«: % Runx2/Cbfal TMfef : ^^PJ bfrbtti 

IMMM3] V-Zfhyfisa ^CJ;5 Runx2/Cbfal T^Jt^O^# 
*^^W^^*BU5at^ (C3H10T1/2) &JBV^, "fry* h 7 * 3 VjfeC: ± 5 Runx2 
15 /Cbfal T^5iS^O^#?ffT ofc 0 Runx2/Cbfal £3ft< 5 C3H10T1/ 

2 jBBflat*4rWiCb/t (C3H10Tl/2-Runx2/Cbfal) 0 C3H10Tl/2-Runx2/Cbf al i: 

C3H10T1/2 &fflV>T s C3H10Tl/2-Runx2/Cbfal rNH^^{-^< 16 Si" SJt^^f-*-^^ 
h7^Va ^miZX 9 x y — = V^LfCo -y-y h 7 ^ v 3 CLONTECH 
PCR-Select™ cDNA Subtraction Kit V^T, a— 9 s — r n n. 7/H:|o Tfro 
20 fc 0 -t©^^ @a^'J#-^-l 1 T?^$tL?>3t^^ (RIKEN cDNA 2810002E22 gene (H 
NOEL-iso homolog)) C3H10T1/2 tit^<, C3H10Tl/2-Runx2/Cbf al -C38^aS5fiV> 

Runx2/Cbfal KlJ: D $ lfi^T?fc 5 £. £ ^^-rS fc#>, RU-1 X RU-22, 
Runx2/Cbfal-/-^^^ft5fE|fl^^#^^*IDfla(c:*5V^T^ Runx2/Cbfal <fc 9 HN0E 
25 L-iso homolog aMS^-tf^^^tLTV^ 5 PCR ii^^E- — * — &£ffll>T 
»JSbfco PCR iiiliS^ — ^ — V^^c Primer 3 (C^-f" 0 ^fc, PCR 

ifi|i^-*~&(Cj;5PJ£te, HJ6^Jl-(4)i:ISl«^jSfe-CtToyt„ ^oss** 
EI 4 A, El 6 A&t>*E18 A^^i- 0 
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RU-22 ^mm&Rmj)tt$k'Wmi&^%>y^X x Runx2/Cbfal K«fc 9 3£ 
<ffim&tlZ>Zk&Wbfakti:o1Z (0 4 A, HI 6 A> El 8 A) „ LfcflSoT, H 
NOEL-iso homologit^^t Runx2/Cbfal T»fiiHE^tf> — 

5 

DNA^f * n7 Wl£ <fc -5 fi?#r 

(1) RU-1 Rtf RU-22 *fe##PlliatS|cSrfflV^ DNA -r-f -7 o T W fl?#f 

RU-1 jNDflStfc&tf RU-22 ^DflS^Sr^tt^tb^ 7 — h 12 well plate \Z. 1 

0 well lit, =J >- 7/1/X >• HCftofci: ^5T% Runx2/Cbfal 

io /w^&i/^ii?^ a** (gfp <Dfy<D5&&mV'(/i'X) &j^£itrfc 0 iMie 

BtC total RNA £r IS0GEN K: £ ^I©v = a 7yVf^l\ total RNA 

&!MLfc 0 01 i got ex-dT30< Super >mRNA Purification Kit (TAKARA) 

ffitf x-T/V\m£\<\ poly A+RNA ^rfi^b, DNAW^oTW 
^WffiOi^^T'^t bfc e DNA -r^ ^n7 W #P$rW\ ?77#$<D LifeArray 
15 "^fcfc^ffc : ft 9500 i&fc^) lC J; «? fi?#f Ufc„ 

(2) Runx2/Cbfal-/-S^WDCir^^lJ3a?rfflVN/c DNA W^dT WflMfr 
Runx2/Cbf aW-ft^WfettlUftil jHD J3& £ = 9 -yva- h 12 well plate K 10 

well 3^7^^ h fdftofc ^ot% Runx2/Cbfal |§9UlT:r / r>^ 7 v- 

^T^BS^/I^ (GFP 0^0|gmffl^-r^^) &flB3fe£*fco iMlBB 
20 total RNA & IS0GEN {^<t <9 HHIXL, 1£^<Z>^ — T/W£t£V\ total RNA £r 

l^iib.DNA-v^ * ciTl^'flllfffl^t^i Lfc 0 DNA-^-f ^7K|lflt 
fytftCD CodeLink DNA miroArray (^9^1^* : #J 10000 if-fe^) KlJ: 

(3) 

25 DNA -r>f ^ n7 Wa?#ft£«fc •? Runx2/Cbfal <D&f|ilJ3§^fc#V^ag 

■?■<£>— @9(^f 6 #*IB^S.t) ? ^^i:g#«(c:ioVNT, Life Array l>Oo 
V>Tte N Runx2/Cbfal tZl ± «9 $ ft 5 t & W bfrbftvX^&Tfr* V 7 * 
*7 7?—H (ALP) <Dffim&&btls 3fc*#* s «ilBLTV*5:: b&7jk£MZo £ 
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fc, CodeLink DNA microarray \Z.$5\/^XlZs Runx2/Cbfal {C X t 
d^e>^i^oTV^7/^ V -7**77 tf (ALP) RO«3 7^t-f-3 (M 
MP-13) (DMmtf&btl, ^t^tfMMLTV^r <h^$tLfc 0 

5 immm 5 ] rest itis^-<D c dna m^\<D^ 

15 B @ 7 XfelJKD'Wfcmfflt&X: RNA * n - i/^ y ^ *±£!| SMART™ RA 

CE cDNA amplification kit ^rffl V ,, TMi5nlftl^S^^V , » cDNA £-^E5cL/c 0 7°v-{ 
~? — n^7X kEST O^^SId^lJ (AA397280) <fc 9 -g^c U §£«&M#K:t£o T 
RACE fife (dj;^ cDNA O if iH^ffofCo ^feix/t PCR »&^^v'£ n W K 

10 A«9 o i %T#n-*^vi^mtC^i!j£:m\ :©^^^MTt«iit5; 

qnffcW*K:t£V\ QIAquick Gel Extraction Kit (QIAGEN %k) V N T ffM bfc 0 

mm???* >- h<Dm.mmp\nm&m.mm^$£i\PE Applied Biosystems *±m d 

NA > — ^xyf- (ABI PRISM™ 310 Genetic Analyzer) 2kT$ ABI PRISM™ BigDy 
15 e Terminator Cycle Sequencing Ready Reaction kit & PR V ^"C^:^ Lfc. 0 

-v kEST cDNA O^J&ggE^J&t^tivt $ *l £ T 5: / g£Ifl?IJ$rg2?U#-S§- 9 

[^J60!l6] PCRJl^Jiffi*^^— &iC«tS Runx2/Cbfal t£ «fc S«§i*tf>ffifct8 
20 *IDfla^^U]^i§#*IllJ!aSrffiV>fc: DNA W ^ p TWfl?#fK:<J: <0 , tfcfi-jNDJiatt: 
*5^T Runx2/Cbfal t> »i»$^S3tfi-7-*SM kri^&ofc 0 #C<Dl&Pg£ It, 
- ft ib O JUS^-dS Runx2/Cbf al J; t> S^t£ o T^|# £ ft 5 if 5 & HJ£ 
^2-(2)(D1^^^ (0 0 1, IBS, 301) Sr^gii: LfcPCR*j5^4i«* 
-?-mz.£>0 , fltSBLfc. Runx2/Cbfal «fc 3 DNA^^^nTl/ 

tc 0 mmmvri<zm\<^tcPrimer zms^-to 
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^3 

PCR ae^ftB^*— 3fcK:JflV>fc. Primer — JE (2) 





Primer @B?U 


1B?U 
## 


tumor endothelial marker 8 precursor (Tem8) 


Forward 


TCwTCACACCC ACCTCHAAAAC 
i vj i un^nuovnuv 1 vvVj/-\AAAV-> 


75 


Povorco 
ixcvcl be 


1 UUAUnuL-UAAunU 1111 VvL/ A 


76 


WNT1 inducible signaling pathway protein 2 
(Wisp2) 


" UI WcLl U 


nrrTp.rr ATTPTP APT A A A 


77 


rxeverse 


A P aptp a a tp p apppappapa 
AuAL 1 VjAA 1 OvvAL/UvvALrLrAUA 


78 


nucleolar and coiled-body phosphoprotein 1 
(Nolcl) (Noppl40) 


r oi wai a 


C* A APTPPTTPPPPP A TP A A 


79 


Reverse 


PP AAA ATP A PPPTTPPTTTPP 




MYB binding protein (P160) la (Mybbpla) 


r orwara 


PTTP A P A APAPAPP A PPPTP A 

L-l 1 uALAALAL-AutAutu 1 tA 


R1 


Reverse 


A PTTP A A P A TP TP P \ A 

AU 1 1 UAAOA 1 U 1 UUAuUtttA 


Qo 


DNA segment, Chr 13, Wayne State University 
123, expressed (k. EST) 


porwaru 


TP.P.TP A APAAAPPAPPA ATPP 
I 1 LAAuAAAuLALUAA 1 LrV^ 




Reverse 


PPAPAPAPPPPA TPTTTPTTP 

LLAUAtAUuLtA 1 1 it 1 1 L, 




RIKEN cDNA 2810002E22 gene 
(HNOEL-iso homolog) 


Forward 


ttptpt ata a p a r^r^/^r^r^r^r^Tr^ 
I I U 1 L- 1 A 1 AAUAtttOLLL 1 O 


85 


Reverse 


C GGCGTGG AA AATAG G AG AGT 


ou 


BRP39 


Forward 


AGGAGAAGAAGCTGGCAGGAG 


87 

V_> f 


Reverse 


CTTGATGGCGTTGGTGAGC 


88 


hemopoietic cell kinase (HCK) 


Forward 


TGGGTACCGTATGCCTCGA 




Reverse 


TGTATTCAAAGGTGGGCCG 


on 
y u 


lysyl oxidase-like 2 (LOXL2) 


Forward 


TGCTGGGACATGTACCGTCAT 


y i 


Reverse 


CCAGATGCGGTAGCCATCA 


yz 


pi utciri tyrosine pnospnaiase, recepioi type, 
F interacting protein, binding protein 2 
(PPFIBP2) 


Forward 


GCCTTCTCTGTGCACGGAG 


yo 


Reverse 


GTGAGACCAGCCCAAAGACAC 


94 


WNT1 inducible signaling pathway protein 1 
(Wispl) 


Forward 


ATGGGAGTTGGTAGGGACCG 


95 


Reverse 


CATGGGAGGGTGATCCACTT 


96 


placental growth factor (P1GF) 


Forward 


GGCTGCATTGAAGGCATGT 


97 


Reverse 


AAGGGCAAACTCCACAGGC 


98 


UDP-N-acetyl-alpha-D-galactosamine : polypept 
ide N-acetylgalactosaminyltransferase 3 
(GALNT3) 


Forward 


TTACCCGGAAGCGTATGTGC 


99 


Reverse 


GCCTCCCTGGTTATTCTCACC 


100 



^JUS^f-ICO^T t> Runx2/Cbfal fcl,fc S» DN 
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Ziltc (m 1 0~H| 12) 0 

IMMM 7 ] Runx2/'Cbfal T^itlHT- Oif ftmRTf Runx2/'Cbfal !> * 

5 ^ n7W|?t)fl:J; 9 Runx2/Cbfal Id «fc <9 if £ 5 ~ <t ^?tfS £ *l 

fcit^{;iO^T,l?£3L£.t>*Runx2., Cbfal V * <Dffi±m^feKio if 

m^^^rtTofCo *ri?£S!^?*tf>J3&£ 13. 5 0 @. 15. 501, 18.5 0 1, X 
Runx2/ 'Cbfal <?*<Dffe± 18.5 B B <DZfo*:tl<D'Wfe £ <0 total RNA & 

ML, cDNA^^tfo^o total RNA RXJ cDNA HiS^l) 1 -(4) ^ffi«feO 

10 ^iP^tdfTofCo DNA ^ ^ nX W^tfr^J: <9 Runx2/CbfaUd J; 3 

tfzmm.mtifzft'otco pcr m^-t-mz, mmmi-u) tmm^mxn 

^(DiSH, 13 iifc^-f^TlClOV^ Runx2/Cbfal ?*tf>J36£ 18. 5 0 g 

15 ofggm, «f£m^?*<7>ji££ 13. 5 0 @&tM6£i5.5 0 s tit^x, nmzti 

TV^c (@1 3 ARXFB ~IH 1 4 A, BRlFC) 0 Runx2/Cbfal £ 
#*&05Hb^L<ji3£L-C:J3 9, Runx2/Cbfal £ * <£Jj&£ 18. 5 0 |©f 

fete, If^M-v^^tD^^ 13.5 0 g^L< It 15. 5 0 StdtB^-f-^C: ^ , ~ 
*t £> 13 5t^fi-r-<T Runx2/Cbf al XM^ V * <Dfrfa\Z. & V>T tefg^WlfrJ $ 3x 
20 T*5i9, bfc^oT, Runx2/CbfaHC J; !9 $iJ^$HTVn-5 r ^^p^$tLfc 0 

C^M#«J 8 ] IIS37- y^7°n^— ^ — Wisp2itfS^- h^^v^ 

Sfi^J##3 fcl^c£;h,5^#* Wisp2 iHS^-o^T, II yy©/n^ 
25 ^-|:«t5l(t#lWMh7y^^x=y^vt)^ (Wisp2 h7>'^v : ni^5/ 

(1) ^^^i-y^^ffl^y^lsyn^l 

Wisp2 Jtfc^tt, Ttao Forward Primer (F) &U<Revere Primer (R) 
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zm^xm^m-T $ xms. 13.5 c dna zmmt ut ?cRmxmm\^tc 0 

<Wisp2> 

F : 5' GCG GCC GCA CCA TGA GGG GCA ACC CAC TGA TC 3' (E^IJ## 10 1) 
R : 5' GCG GCC GCC TAG AAG GCA CTG TTC CAT GA 3' (iB^IJ#-^ 1 0 2) 
5 Yy^^V^-yf^V^mv^tf-te, _Lffl£>K:.fc Vm&Ztltc Col2al-b 
ased expression vector V>fd (J. Cell. Biol. (2001) 153, 87-99) 0 w (D 

v M'WftMftfcmm.-tzz ta>mm^iix^^ 0 nhtift pcr 77 > ml 

Col2al-based expression vector <D NotI gJHifCil&^-s h y — y -7 -v 

10 ^ffgffl03y^h7^hiLf; 0 

(2) Vyl/**J^~y'7-**7^<Dfrm 

hy>**J'^~v -7-? <7*WMm=i^* Yy-7 h $r Narl ^S-T^r i: id £ 9 , 
IlS37-y>'7 s p ; t-^-, Sg^itfg^ 1 (Wis P 2) % xy^yf- &-£tr ^7 
7** > h&W<0 mVtc 0 -7y 7** > blZTJfv-Xtf/lsXmmm, Fl hybrids 
15 (C57BL/6XC3H)^^r 3 ^^UfcSffi0P^^^^ ^v 5 ^^ v'a >-b/c 0 "fl/i?*. 

7^'B^<D^m9miRm.(D^'U\zxfis ftzEmm^x ^<f^5ttm 

total RNASr&ttJU cDNA PCR jf^^-if ifrg^- 

20 (3) -B-*&O^0>t^^$!is %k&RT$In situ hybridization 

l&ff roT¥ttfef± 4 %/^7 */^7Af k h% 0. 1M V yliWCi 9 , @^ 
bfc 0 ^tf>^7 /*m<D#JJt£tf^U ^ h^fiXy V-o^^f^ (HE^fe) 
^tfofc, 111=7- (Col2al) % PTH U±y°# — l (Pthrl) , X^=7 — 
25 (CollOal) , t^rt^yfy^in situ hybridization {$ y UEISO^n 

— -7~*&m LT^^tC^oTHJSbfc (Dev Dyn. 1999 Apr ; 214 (4) : 279-90) „ 

(4) m^Rx^nm 

Wisp2 ±W. t Jrbi^ It ^T^^C/h £ tf»o 
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fco Jfe£.M 16. 5 0 Col2al, PthrK CollOal, RU^~ ^^^^ ><D^^ 
% in situ hybridization feMJ: «9 fi?#f Lfc^j^lg] 1 5 t^-^ 0 1F£M (W t ) 
t Wisp2 h ^V*^--' :7-^!7* (Wisp2 tg) T?^^bOit^^<D^ia^^ 
^Mt^feb^^^ofCoIf^i: Wisp2 F7>-7^i^«^^©M| 16. 
5 5 BKDf^itOHEMt^ill 6AXt;B(C^t 0 lr£M (WT ; A) 

|!E^$^'g'(CjkW^AbTV^oOtc:^j-L, Wisp2 h 7 >'^~ y ? -v $X (WIS 
P2 ; B) ld*3VN-C«, ^-^^7- (bone collar) (M$ntl^t«(D, JJE 

mmmm&titc 0 Lfc^o-c, wis P 2jt^« N $fc##*b^LT^j#j^{e 

10 fflf^r tH)^^htiti 0 

II M=i 7 — yy/n^- ^ — £fflV^c Noppl40, TemS, HCK&tfGA 

Sa?U#-^- 5 NoppHO iHs^, ia^J##l Te 

15 ra8 jtfs^, @a?lj## 1 5 iZ7jk£tlZ> HCKit{K^-^tl ? @a?lJ##2 5 ^Tjk&ilZ GAL 
NT3 Ido^Tte, II In 7-^>'©7 < a ; e-^-tCj;5Kf#^II h 7 

(1) h7V7>^x=s/^^^ffl3y^ b<DffM: 
-? V* Noppl40it^K^, !7* Tem8 Jtfe^s ^ 17 * HCK iH5^P&0^ ? GAL 
20 NT3 Jt^^-«TIB<D Forward Primer (F) Revere Primer (R) £rffil N T PC 

R^^J: 9*#*Sbfc 0 ^Mi: LTttv^7> Noppl40 Sfe-^CoV^Ttelf ^M"^ 17 
13. 5 0#*&O cDNA [7* Tem8 Mfc* (-O V ^ «5f ? 1 

3.5 0#*&OcDNA£, HCK ifife^COV^T fiSf l7-^Jn£ 15.5 0 # 

*&cDNA&, ^r^* GALNT3 itfc^-tCO^T !7*JJ££ 15.5 0 cDNA 
25 &MMt LTfflV^fdo HCK }i % constitutive active form (499Tyr-*Phe) &iJE$J 
Olfcitfc^oTffrgSlLfc (J. Exp. Med. (2002) Vol. 196, No.5; 589-604) 0 
< NoppHO 

F:5'-GAC GCG TTG CGG CCG CAG CAT GGC GGA TAC CGG CTT -3' (I3?'J#-^ 10 3) 
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R:5* -AAA GGA TGG CGG CCG CTC ACT CGC TGT CGA ATT TGA -3' (Ifi£lJ#-J§- 10 4) 

< Tem8 > 

F : 5' -GCG GCC GCA GCA TGG ACC GCG CGG GGC GC -3' (gfi?IJ#-S§- 10 5) 
R : 5' -ATG CAT CTA GAC AGA AGG CCT TGG AGG AG -3' (@B£lJ#-$§- 10 6) 
5 <HCK> 

F : 5' -GCG GCC GCA GGA TGG GAT GCG TGA AGT CCA GG -3' (@fi*IJ#-J§- 10 7) 
R : 5' -GCG GCC GCT CAA GGC TGC TGC TGG AAC TGG CTC TCA GTG GCC GT -3' (gfi 
?U## 10 8) 

< GALNT3 > 

10 F : 5* -GCG GCC GCA GAA TGG CTC ACC TTA AGG GAC TA -3' 10 9) 

. R : 5' -GCG GCC GCT TAT TCA TTT TGG CTA AAA ATC CA -3' (MB^IJ#^- 110) 

&ikB7-<D h7v^^x=^ p^vamn^* p—nnmm s kib^o coi2a 

l-based expression vector !rffl^T, MMM 8 t iRHHO^&T'f^SS bfc 0 
(2) h7^^*=S'^^!?^©^|l 
15 Noppl40\ HCK&tfGALNT3itfe-T-teB9L"Cra\ h 7 > X i?=* ~ V V ~* *? X YfM 
m^^* h £ Narl "<Mem8 jt^-?- tt Pvu-I I X'&MirZ, Z. t <0 % 

II iny-yy/n^-^-, m^MB=t-s ^^.'^Ir— 77 h & 

^JOfflLfe. 77^y>'Mi77^D-^^>t'iM> Fl hybrid t £*(C57BL/ 
6XC3H) j&^SSIRb^iSJWIPO^tC-l' ^jt^a >'Lfc 0 ^ Vv^* *>< 3 

ttaiu pcRici 9 $v a— <Dm.&&<Dmm&ff^tc 0 _L¥A"frte£9 to 
tai RNA^fc&mu cdna^-^^, pcr mfc*mm*~* -fem j: •? , mm.&m 

fc (Cell (1997), 89, 755-764) „ 
25 (3) 1ttit<DWfr<7>1fcM 

D&ff©mtt&tt4%/<7^A7^7 f t K./0. 1M y >^iir$jM«fc 
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tdcfc 9 'Wfe<Dfflffi&ft'2tc (Cell (1997), 89, 755-764) 0 ^ b * V Is - rr. 
.i-v?^-3 ^Ir^fe (HE-Kossa &£,) £||JfcU - 
ir(Cj;«9 x 'WfetGmkVffiVrZmMLfc (Cell (1997), 89, 755-764) „ 
©vhy ; ^^lt t77 = ^OM, PAS^feict «?fl?#T b/c (Cell (1997), 
5 89, 755-764) e T# b - v'* <£ fi?#f J* tunnel *) MM^tc (Cell (1997), 

89, 755-764) 0 #«it?iitf>fi?#rte> Brdu ^felC J: 9 HJ£ Ufc (Cell (1997), 8 
9, 755-764) 0 in situ hybridization itlgoyo-y^f ffi tt^felC^ 
oT^flELfc (Dev Dyn. 1999 Apr; 214(4) : 279-90) 0 
(4)|£m&t>*%0 

10 Noppl40 V?^**?^—-:* ?-?VX<Dffi£. 18. 5 0 @<E>*MS£® 1 7 AM X JjS# 
t^BS'g'OliiSMO^OjtO HE^felt^rlll 1 7B(^f 0 If^M-v^^ (Wt) <h 
Jfct&LT Noppl40 h 7 >^ iy^=--' ? -x' ^ ^ (Noppl40tg) 3 s J£/$*$S < % 

!M/5M^V^|gL#^£*vfc (Ull 7 A, T) 0 HE^&&e:J;©£ s Noppl40 

h- 7 y*i?^~-y t-^vx. (No PP i4otg) (c:*5v^T^± x ^^(Dii^tt^#^inj§as-e<D 

15 mjfom<D$LMm&&ft, ^(o^x<D^iti&m^^^i%tc (hi7b,t). 

Lfc^oT, Noppl40Jt^fi, #C##lt^*t LTffiii^^^ffl-r<5^ 

Tem8 h 7 S?* ~ 2' ? OJ3££ 18. 5 0 g <£>I.gtf>:^#l&E] 1 8 AfC N # 

t^feftSrEll 8B{OTto lEIg-^VX (Wild type) £ Jti|& LT Tem8 
20 V^-yt^t* (Tem8) ft IS 75^+ 9 1 8 A, :£) N EIS^ 

(mi 8b, ^) t^^o^m.±(om^^^tc 0 uE%k&vtcmft<nffl l g£^£ 

em8 b?> Xi?^~y?'?VXX*l-£m£.$lk}k®LLX, tunnel MI14©7 # b 
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HCK h?^'**J'^=-y t>*<D%n£.U. 5 0 @<D#.#L&Ell 9A-®fc, #te 

m&iML%m 1 9 a-®k^i- 0 m 1 9A^Bi^vnt HEffe^te (ei i 

9B-®) SVi^ 3 7-y>' (Collal : El 1 9 B -©) % Ilin^-^y (Co 
12al : m 1 9 B-@) % Xfa 7—>?> (CollOal : HI 1 9 B -©) N ^t^tK 
5 (EI19B-(D) % y( 4 Viby? (Ihh : El 1 9 B -©) X P 

TH W-fe^ 8 ^— (Pthrl : El 1 9 B -©) , Hck (El 1 9 B -®) N MMP13 (El 1 9 
C-®» \ BSP (El 1 9 C-(D) , VEGF (El 1 9 C -(D) fl^fr^n— ^SrJflV^ i 
n situ hybridization tfl «fc 53B^fl¥fi\ tVC TRAP «fc SJR1M|Dlia<£>fl?0f 

(E119C-®) ^r^-r o HCK h7^^i^7^^ (Tg) (Wt) 
10 irtttSLT, ^flc'j&S/hS <, flg$MS^tttjT*3t) > mi&.tf±<Mfr^tc (El 1 9 
A-©) o HCK b7^^x^5/^v!)7(D)IIff«, tlfb £*IT ^fcVjMjf 

fcofc (EJ19AO©) 0 Ihh &t>* CollOal &«m^3$Mfc0>iiA/;fc:*fc# 

mtifc<Dm*'Pt£fro1zm 1'9-©W©) . Col2al.£ Pthrl <Z>3B5lf±ttfc3B Lfc*a 

<D-*—D — -ehZX-XTXtf^^^lZ, «C#«a»"T?5im^±ir-b-C^yt (Ell 9 
B-(D) „ ii^«$)C#^«^m/& s ^feP>IX^V> Collal aSttfl^aflfcteSSmbTV^fc 

(EI19B-(D) o iiflm#^HDJI&{c:B*i1-5 BSP wMftiTUtv^c (Ell 

9 C-(D) 0 fj&#^ OlhWtiA&^-f 6 w t^*Pbtt-CV>S MMP13 £ VEGF c£>3£ 
20 52.te±#bT^7c (Ell 9C-®M®) o *f:, 5I#tt*J&#fcbfctt#jNDJ& 
(d-SAi"^ TRAP^ttco^#«^ > *^k^|*:#(c:^ALT^fc(EI 1 9 C-©)„ 

Brdu %£&-?i*mi®tp commmMft %m lx v ^ s ^ t &w h *az. & o tc a 

HCK h^'^v^^y ^?*0)3££l6. 5 0 S<DHE^£ (HE) ^^11^=7 
— (Col2al) x PthRP, X^37- 7*^ (CollOal) cD in situ hybridizatio 
25 n fc£ 5Bli#?#f£El2 0{d^i- o HCK h 7 ^ = y ^ ^ 

J?\*l^<Vj$.-g:&mi?;X&^ti (EI2 0-HE, Tl£) 0 Col2al OS§J|te*£3g bfc£& 
^^HcfBtfjibtlfc (El2 0-ColaK T£fc) o ^b^it^fclifc^M^ 
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3gf * PthRP t CollOal O^m^jSTL-CVNfc (ID 2. 0 -PthRP RXf CollOal, # 

Ta) o 

0 2 1 A~C(C HCK h 7 >■ X i?^— y ■? $ X<Dffi± 18.5 0 g ©*Mfi(EI 2 1 
A) % (0 2 IB) , HE^fe (H2 1C) <Z>3fe*Sr*-f. 02 2 Ate 

5 HCK h7y^^x->7^^!)^Ol&4 18.5 0 g ©^#1 (Hi 2 2 A-®) , #teSfe 
•feft (El 2 2 A-(D) (D^m^^-To 0 2 2 BRXfClCfc HE-Kossa^fe (0 

2 2 B -CD) RXf I S^7~y> (Collal : 0 2 2 B -©) % II M=> 7 — ^1^ (C 
ol2al : 0 2 2 B-®) , Xi^?-^ (CollOal 0 2 2 B -®) % 
>f-Zs (Osteopontin : El 2 2 B — (D) , ^-^x^*^/^^^ (Osteocalcin : 0 2 
10 2B-®) > PTH ys^-ff— (Pthrl : 0 2 2 B -©) > ^' >f-< 7^5/^*5/ 
if (Ihh : 0 2 2 B -(D) N Hck (0 2 2 C -®) % MMP13 (0 2 2 C -(D) , BSP 

(0 2 2C-®) <Din situ hybridization \Z. «t 3$8^ft¥tlrij£** TRAP 
^&Kl£o^#IID)&©fi?#f (02 2C-.©) ^77 = ^ OMiaS/nrt 
-y y # >'<DMVf (02 2C-©) $r^i% HCK h7y^v'i=3'^^^^ (Tg) 

15 &m±m (wt) LT, ##*s/h*<, HMBtfssfctffl-CiatK iaJR*s^:<M 

Tj^ofc (0 2 2 A-®) „ t-fc, #i:Jb««>W35S^aib-C*JD, gi±i©i^ 
ifi@j&S|MF£*i/rv^ 0 *fc#tt5B»XtJ«JMft#-Ctt, HH4#^fe5g$ttfc^'ttt 

6<*;ix5*PIJJS*W b V v 9 ^j&Slt*PbTV>5i t^flb^ftofc (0 2 2A- 

*»t»* «9 , *<Dmmx*mm%kimjfe(Di&A. mmtmft k*tfc m 2 2 b -®) „ 

Col2al Sr»^i-S«Cfr#IDjatt«^L-C*3t) . #«IE^^iiS^^f s {cra^m^^ 
25 ©SA£i#^&#oTMj&£*vT^fc (0 2 2 B —(D) 0 Ihh, Pthrl &t>* Col 10 
al ©3gm<b{&TLTl^c (0 2 2 B -®&t;®^^lC®) . Collal ttimjttlCjg 
mLXteV , ^*^7tf^^teJ£$6lfflK:#^LTl^ (0 2 2 B-dXRT/®) „ 
J$& L fc#^JNDia ©-^ — * — T h 6 T /Vi/ >it t5 1 h if tt 
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*$b-fs nmm&Mj&+zimi&tfi&j&&vkzh%z.(btiiii (02 2 b-©) d 

(bone collar) ttl&Jttfc $Htj3 fc-f , ^^^jfiLW £ ^^^^ ^ 

IH40lK#MOtiAP^ < toT-y-^- h$tlTV^5i:#^fe^(|2|2 2 C-<D) e 

fcjh/fc (EI2 2C-©) 0 rtt?>0*S*«fc t> HCKJte^ttWCfrjHDflatiStUTttiS 

GALNT3 Y?^*^*-??^? *<Dm$L 18.5 0 g <7>04B&|g 2 3 B ^^-fo 
jE^O* (Wt) £Jfct£LT, GALNT3 h7^^x=5^-7t)7 (Galnt3 tg) 
10 E31fe#*B<, 0gRf;i^mTV^c o 0 2 4 fit* 

*&^feOJi$^:Sr^LT*3 t) , jEffr-v*;* (Wild type) bifc^&L-X GALNT3 h 9 > 
X (Galnt3 tg) «^$R^/Jn^< x p^|i|ic#tt#^(c £ ZGEKit L 
7t#riS5E*teSW>LTV^;fc.. El 2 5 ARt$BWfe± 16.5 0 g tf>JE#tf> HE-Kossa 
^fe-ecogff^^r^-r^ (®2 5 Brai*ll2|A<Z>tfc*ffe) , (Wt) "X?f4jfiLW« 

15 Ai^tot^i^, GALNT3 (>7^^x = ;'^^ (Galnt3 tg) Tii^tt 
*S5I*L-r43 9 % B8fflS|ggo^fc^+^T?fco^ (El 2 5, 0 HI 2 6li II 
7 — y> (Col2al) ©in situ hybridization Ofl?#f ftg^tr&^-f-;^ JE1%^"? X 
(Wild type) £JfctfcL.t\ GALNT3 h 7 > * *J zc =- y ? $ X (Galnt3 tg) Xte 

iim*7*-y><D&mzmnteftifi*7Fi,tc 0 m2 7iixi3?-7*y© in si 

20 tu hybridization 0>A?*fj&*£: % El 2 8 te^x^^ V in situ hybridiza 
tion (DMtir&M&yjk'ttf, Xla 9 — ^Ir^Ttf^v^lg^teH^g! 

(Wild type) % GALNT3 f>7^^x=';^^ (Galnt3 tg) t tkflE^^'fr 
■C^fePj^fCo TJf])jJ> (Aggrecan) mRNA OfgJflL £r^-f in situ hybridiza 
tion <£>fi¥#H&JH:£|g| 2 9 A (mRNA) ^ * >v?* ® U-</^T?0^m«T^i-^^*a 

25 ,f»&il>£|2] 2 9 B (protein) ^"To T ?V $ >-ftm&.M-*r V X (wt) £Jfcigfe 
IT, GALNT3 F7>^^x=^-7^ (Galnt3 tg) X^=F±^-VX\f^tc^ (ID 
2 9 A) N #>s<? Xs^frXfcWP^X^tz. (E29B) . 16.5 0 g 

<DV7 7~>0&&<D&% : &m3 OfcTjk-rtK rOft*i^f4S (wild type) 
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tJfcl&bT GALNT3 h7^v'x=y^v^ (Galn.t3 tg) lZ%k&&&mglZl& 

J&£. 18.5 0 gOSH#OPAS^^,^l^Il]3 1 ARVtBlZ7jk't-m$><DBi$A(D]& 
0 Z<DffiWzfabW±M (wt) t Jfcij&LT GALNT3 h7^^x-y^v^7 
5 (Galnt3 tg) tt^tt^ttAP IT *5 9 s A ?->iSltf>*i* SCri^P bT V> § 

^ ^^BJib^^c^ofCo^^ 18.5 0 SOflI#0 7^^n^^^-><7)^^|fe-fe^|2] 

3 a^^-f^^^^^^feif^iyirib^bT galnt3 F7^^i = ^^^ 

/0>^^ofc 0 Brdu 7-<A^<k tJttfl-jBnjjaifaiSrtfeWbyii^O^^EI 3 3A(C, 
10 BrdU(7>Slt)ii^a:Sry9 7bfct>OSrEI3 3 Btc^i". Z.tlt><Dl&&frtb&±M 
(wt) it $5? b T GALNT3 h 7 ^ sj/^v^ (Galnt3 tg) -e«^#lHlJiS 

Oit^/CiibTV^r t#giie>i&»mfcofc.*fc Tunnel ^feOrStmcOftSrEI 3 

4 r.O*S*^P>tt»^Si (wt) £Jt«*bTGALNT3 h7>'^^i-S'^ 
(Galnt3 tg) TttftfOT # h — *SX bT ^ £ C £: ^ h **\Z. t& o 

($£*£* »0 10%) *»fe«J**tL<5. ^n^^-i/y *>ls\* 95% 

©^=t*y^y*yi up tt 5 #nm (gag) £ 5%o * ^ t? # r 
lAiactiCDtf© 80%tt7k#£-£*, Biffin 5 - £ 

ft^^^lMICo^^Sitife^Oo bfcTJSoT, GALNT3 h^^X^^ 

Z.ft,t?<Dmn>frb, Noppl40 Jftfc-^&tf TemS »te^tt&##te£;iLii1-5 - £ 
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10 k\Z.£ 9 , ^^^iljlb/cit^^^#-r§^&. L< Runx2/ 

Cbfal & Runx2/Cbfal ^IS^ftt^XtelD ft^#tgll;i«-e^9i £ it 6 ^ £ K 

^■r^^-ffiSrJiW-r^^O-efcOo rO#}£-Cg?#Lfc Runx2/Cbfal T^itfs^- 

^^/xmi^s (^*u<}«^ttea^) oiifnii^©^^ 
~^y^m^mm\^ •WRxfyxitmmmm m^v<amjfmmmm <d^ 

20 ^x, ^:t^--frffl14^^i-^ 0 

BB?lJ#-^ 5 3 ~ 1 1 4 : &J$* V ? K 

25 
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tit # <d m, m 

1. mm^m^Ltcm^m^^, $m^m*(D&&^fcmf&mxmjjfti%mm& 

2. Runx2/Cbfal £r, Runx2/Cbfal ^tl^MlfcXte Runx2/Cbfal ^ti^^tg* 

£ -T 5 Runx2/Cbfal ^Mi-6^#^Miia^O^#^& 0 
3 . Runx2/Cbfal Runx2/Cbfal ^tH^-fr^iia^Xfi Runx2/Cbfal ^iRUH^ig^ 

5 . Runx2/cbfai xm-^ m^(Dwx^ , wm^xm^m^'wmmo 

15 6. Runx2/Cbfal&tFp53;KM^?*l£&^&BJ3& 0 

7. mmRW^wftrnm^vv^-t^?-^. ferm BP-10137 ogits-^-e 

Wft £ tlT V * 6 RU-1 W.Xfc FERM BP-10138 ©SKSf"C* Wft £ ttT V ^ 3 RU-22 
tfc-Cfc 5 ,fjt^ 6 ^|E«c(^ Runx2/Cbfal &t>*p53^ti-7 * * &&$K#iiM*fco 

8 . g2?U#-5§- 1, 3, 5, 7 , 9, 11, 13, 15, 17, 19, 21, 23, 
20 Xte 2 5 ^^^no^SSB^J^^T U Runx2/Cbfal ©iii:J;otM« 

io.. ia^ij#-^-i (c^^tt^^ssB^J^Wb, ^^Hb^m^^-r^^ 
25 11. @a^J#^-3^^^tt^±tS@B^J^Wb, ^#^b«)^J^ffl^-Wi-5^>^ 

^ir&=- K-rs#y i^d-^- K 0 
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i 3. mm^i 5i,z.7jktsinz>i&mm&i*&\^ ^^nmwm^-t^^^ 

1 5 . ffi#J## 27, 29, 31, 33, 35, 37, 39, 41, 43, 45, 

47, 49, x&5 i izTTsZtizi&^mzm-rz, m*m8{z<mm<Dtfv * 
i 6. tt*ig8~i 5 m>-fti^cfeg£©7tf y * ^ k«3- K-r-s^y^ 

i 7. !t*ii8~i 5 ov^tv^cteifcoTtfy ^ K^^^ota^i:^ 

1 8. IS*il8~i 7cDv^-ri^*^cf5ic0^y u;*-^ KX^^^tiill^ 

1 9.!f^Jll 8 MfBicOia&x. DNA ^ *~ ^rfflVNT^K^^Ufc^Kls^o 

2 0. ia?IJ#-^2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 3 8, 40, 42, 44, 46, 
4 8, 5 0, Xfe5 2t£7jk£tlZ>T * J ^ie?IJ£-^ti># ]) h\ 

2 1. @S?lJ#-5§-2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 
4 8, 5 0, Xfi5 2lC7jk£1n%T$ / ^SB^J^*5V>T, 13£L<te=M<Z>T 

2 2. @B?lJ#-J§-2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 
24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 44, 46, 
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<400> 1 

cggaactgct tcgactgcaa agcttcaagc gcagcctggg agcggcctgg tggccctatc 60 

ccggcagctc cacacagcag aacgccctgg gtccctgaaa ctcgaaaccc gggctcagaa 120 

ccagcggaaa ccaaagcgaa atccttgaac ttctctgaac aattgcttcc gggcgtttgc 180 

tgagagccgg gggacctgac cggagcccag gccgcgtatg gcgcgcccct gatgtcacac 240 

ggacgccagc gaggccagcg ctccggctgc age atg gac cgc gcg ggg cgc ctg 294 

Met Asp Arg Ala Gly Arg Leu 
1 5 

ggt gcg ggc ctg egg gga etc tgc gtg get gca etc gtg etc gtg tgc 342 
Gly Ala Gly Leu Arg Gly Leu Cys Val Ala Ala Leu Val Leu Val Cys 
10 15 20 

gec gga cac ggg ggc cgc cgc gag gat ggg gga cca get tgc tac gga 390 
Ala Gly His Gly Gly Arg Arg Glu Asp Gly Gly Pro Ala Cys Tyr Gly 
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25 30 35 

gga ttc gac etc tac ttc ate ctg gac aag tea gga agt gtg ctg cac 438 
Gly Phe Asp Leu Tyr Phe He Leu Asp Lys Ser Gly Ser Val Leu His 
40 45 50 55 

cac tgg aat gaa ate tac tac ttc gtg gag cag ttg get cat aga ttc 486 
His Trp Asn Glu He Tyr Tyr Phe Val Glu Gin Leu Ala His Arg Phe 
60 65 70 

ate age cca cag eta agg atg tec ttc att gtc ttc tct act cga ggg 534 
He Ser Pro Gin Leu Arg Met Ser Phe He Val Phe Ser Thr Arg Gly 
75 80 85 

aca act tta atg aaa eta act gag gac agg gaa cag ate cga caa ggc 582 
Thr Thr Leu Met Lys Leu Thr Glu Asp Arg Glu Gin He Arg Gin Gly 
90 95 100 

eta gaa gag etc cag aaa gtt ctg cca gga gga gac act tac atg cac 630 
Leu Glu Glu Leu Gin Lys Val Leu Pro Gly Gly Asp Thr Tyr Met His 
105 110 115 

gaa gga ttc gag agg gee agt gag cag att tac tat gag aac agt caa 678 
Glu Gly Phe Glu Arg Ala Ser Glu Gin He Tyr Tyr Glu Asn Ser Gin 
120 125 130 135 

gga tac agg acg gcg age gtc ate ate gcg ttg acg gat ggg gag ctg 726 
Gly Tyr Arg Thr Ala Ser Val He He Ala Leu Thr Asp Gly Glu Leu 
140 145 150 

cac gag gac etc ttc ttc tac tea gag agg gag get aac cga tec cga 774 
His Glu Asp Leu Phe Phe Tyr Ser Glu Arg Glu Ala Asn Arg Ser Arg 
155 160 165 

gac ctt ggt gcg att gtt tac tgc gtt ggc gtg aag gat ttc aat gaa 822 
Asp Leu Gly Ala He Val Tyr Cys Val Gly Val Lys Asp Phe Asn Glu 
170 175 180 

act cag ttg get egg att gca gac agt aag gac cac gtg ttt cct gtg 870 
Thr Gin Leu Ala Arg He Ala Asp Ser Lys Asp His Val Phe Pro Val 
185 190 195 

aac gac ggc ttc cag get etc caa ggc att ate cac tea att tta aag 918 
Asn Asp Gly Phe Gin Ala Leu Gin Gly He He His Ser He Leu Lys 
200 205 210 215 
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aaa tec tgc ate gaa att ctg gcg get gaa cca tec ace ate tgc gcg 966 
Lys Ser Cys He Glu He Leu Ala Ala Glu Pro Ser Thr He Cys Ala 
220 225 230 

gga gag tec ttt caa gtg gtc gta aga gga aat ggc ttc cga cat gec 1014 
Gly Glu Ser Phe Gin Val Val Val Arg Gly Asn Gly Phe Arg His Ala 
235 240 245 

cgc aat gtg gac agg gtc etc tgc age ttc aaa ate aat gac tea gtc 1062 
Arg Asn Val Asp Arg Val Leu Cys Ser Phe Lys He Asn Asp Ser Val 
250 255 260 

acg etc aat gag aag ccc ttt get gtg gaa gac act tat ttg ctg tgc 1110 
Thr Leu Asn Glu Lys Pro Phe Ala Val Glu Asp Thr Tyr Leu Leu Cys 
265 270 275 

cca gca cca ate ttg aaa gaa gtt ggc atg aaa get gca ctg cag gtc 1158 
Pro Ala Pro He Leu Lys Glu Val Gly Met Lys Ala Ala Leu Gin Val 
280 285 290 295 

age atg aac gac ggc ctg tec ttc ate tec agt tct gtc ate ate ace 1206 
Ser Met Asn Asp Gly Leu Ser Phe He Ser Ser Ser Val He He Thr 
300 305 310 

ace aca cac tgt tea gac ggc tec ate ctg gcg att get ctg ctg gtc 1254 
Thr Thr His Cys Ser Asp Gly Ser He Leu Ala He Ala Leu Leu Val 
315 320 325 

etc ttc ctg ctg ctg gee ctg gcg ctg etc tgg tgg ttc tgg ccc etc 1302 
Leu Phe Leu Leu Leu Ala Leu Ala Leu Leu Trp Trp Phe Trp Pro Leu 
330 335 340 

tgc tgc aca gtg ate ate aag gag gtc cct cca ccc cct gtt gag gag 1350 
Cys Cys Thr Val He He Lys Glu Val Pro Pro Pro Pro Val Glu Glu 
345 350 355 

agt gag gaa gaa gac gat gat ggt ttg cca aag aag aaa tgg ccc aca 1398 
Ser Glu Glu Glu Asp Asp Asp Gly Leu Pro Lys Lys Lys Trp Pro Thr 
360 365 370 375 

gta gat gee tct tat tat ggt gga cgc ggt gtg gga ggc att aaa aga 1446 
Val Asp Ala Ser Tyr Tyr Gly Gly Arg Gly Val Gly Gly He Lys Arg 
380 385 390 
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atg gag gtc cgc tgg gga gaa aag ggc tec aca gaa gaa ggg gcg aag 1494 
Met Glu Val Arg Trp Gly Glu Lys Gly Ser Thr Glu Glu Gly Ala Lys 
395 400 405 

tta gaa aag gca aag aat gca cga gtc aag atg cca gag caa gaa tat 1542 
Leu Glu Lys Ala Lys Asn Ala Arg Val Lys Met Pro Glu Gin Glu Tyr 
410 415 420 

gag ttc cca gaa ccc cga aac etc aac aac aac atg cgc egg cct tec 1590 
Glu Phe Pro Glu Pro Arg Asn Leu Asn Asn Asn Met Arg Arg Pro Ser 
425 430 435 

teg cct egg aag tgg tac teg ccc ate aag gga aaa etc gat gee ttg 1638 
Ser Pro Arg Lys Trp Tyr Ser Pro He Lys Gly Lys Leu Asp Ala Leu 
440 445 450 455 

tgg gtt ctg ctg aga aaa gga tat gac cga gtg tct gtg atg agg cca 1686 
Trp Val Leu Leu Arg Lys Gly Tyr Asp Arg Val Ser Val Met Arg Pro 
460 465 470 

cag cca gga gac acg gga cgc tgt ate aac ttc ace aga gtg aag aac 1734 
Gin Pro Gly Asp Thr Gly Arg Cys lie Asn Phe Thr Arg Val Lys Asn 
475 480 485 

agt cag cca gee aag tat ccc ctg aac aac ace tac cac ccc age tec 1782 
Ser Gin Pro Ala Lys Tyr Pro Leu Asn Asn Thr Tyr His Pro Ser Ser 
490 495 500 

cca cct ccc get cct ate tac aca ccc cca ccc cct get ccc cac tgc 1830 
Pro Pro Pro Ala Pro He Tyr Thr Pro Pro Pro Pro Ala Pro His Cys 
505 510 515 

cct ccc cca gee ccc agt gee ccc act cct ccc att cct tec cca cca 1878 
Pro Pro Pro Ala Pro Ser Ala Pro Thr Pro Pro He Pro Ser Pro Pro 
520 525 530 535 

tec act etc ccc cct cct cct cag gee cca ccc cct aac agg gca cct 1926 
Ser Thr Leu Pro Pro Pro Pro Gin Ala Pro Pro Pro Asn Arg Ala Pro 
540 545 550 

ccc ccc tec cga cct cct cca agg cct tct gtc tag aacccaaagt 1972 
Pro Pro Ser Arg Pro Pro Pro Arg Pro Ser Val 
555 560 

ccgagctctg ggctgcctga gcaactccag caggaggctt etctgetgaa agaaagatct 2032 
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gcccagccta tgtggtgagt ggcggctgat 
ggcagaacaa aatgggcatt ttgaactgcc 
cattatagcc tgtgacccct cacctctaga 
agtgctctca gccagattat gtcccatgaa 
aatgcagcat tggataagaa acacctggct 
attcttggac tgggagccag gccatctcca 
gtgcagtgtc cctagtatgc atcgaatagg 
aaagagcata tgctctattc tctttcccga 
ggaaaggtgt tgccatgctt agaagttaga 
cgttgatggg agtgtccagc tcttacatct 
ctaaaccaac aagccttgtc attgtcaaag 
aaggttgact gtggcatagg tcagagctga 
ggttcctcat cttcaaatac ccaggacccc 
agtcctgact tggcaagaaa accattccca 
gtatggtata tctctccttg gcctttcaac 
aggagaaata catccagtgt gtaatagaaa 
ctacattatt ctgaagctgc ttggtcagtg 
ctgtcaccca atcatgaaaa cagaggtcat 
atgatgcttc cttcctcagt ttccacaggc 
tctaaacttt ttcctggaac aaaagatata 
gtgatctcca aagatccttc aagaactcaa 
cagaggcatc caggtgtcat gcactccata 



gtttgcacga tttaaaagca agtcgtgatg 2092 

tgaagacaga caatgagaca ataacagtca 2152 

ggaaggttcc cgagatggcc acattgccac 2212 

gaccaggaag aaagtgactt ccaagaatgg 2272 

gagattctga cctcactgat ttgactcttg 2332 

cccctggtac cacccagcaa ctctgaaaat 2392 

tatccaactg ggatctgcag gttgccttat 2452 

acttcctggt ttcccagtga tgagggaagg 2512 

ggacgtcagt gctcagcact gatggagaag 2572 

agaaatggct ggcttcagca ggcacagttc 2632 

gcaacctact aatgattcac cttaaacatc 2692 

tcacacagaa ccttccccat gaaatcgcaa 2752 

agagatttct aaatccagct aagagacagt 2812 

gttgttttac tctgaaacag gccgttgtat 2872 

ctgctcacaa gtattaccag ttatgaagca 2932 

agctctgccc acaatcccca tgtcactcct 2992 

agccctttaa cctcatgtag actctggaca 3052 

tgtcaaaggc agtgtatagc ctgtacaaaa 3112 

cccaaaattc ctgtcttagg ctcctaaacc 3172 

aaacgggcat aagtttttat gttttgggct 3232 

gttagcctca ttcttccagc ttgtttagaa 3292 

gacaccaatc cttgttccca aggcagacat 3352 
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tattaatcaa tctcagcact agttctcaat 
cacatctctt atgacctgtt ggtcatcagt 
atccctacct tagaaagaaa agcagaggag 
atctggggaa aatcgacctg aaagaacgcc 
agtaacactt tcccaagtgt accccagacc 
gcttttcagg agttgtgaaa aagatctcct 
aggcttgttt agtgtagtcc ttgttaaaca 
acattgctgg gccccagaaa accattccaa 
caactatgag cccatggcaa ctgttttgac 
ttacagctgc aggatttgtg cagccataag 
ttcaacaagc atgggcttcg gggaaggcag 
cccaaggggc tgtggtgaag tgtctgagga 
gaagaatttg caaggtttga ccttagaatt 
tatggctaga agtttctaga aaccgtcaag 
gcaggaagag ctttgatgtg gtttacaaag 
aacaggagat ggtggttgtg attagcaaac 
ttgtccttac ggaggatttt ttttatataa 
acgtgacaga tggaagcacg tcctatcagt 
ttaaagccag tgatttcatg gcaggttacc 
accatactgc ttttacaatg tacaaatagt 
tgccgatgac agccttgctg ggaactgcgg 
aggtcctgcc tggagcttgc cacacacttt 
gtcagggaca aagctaccat aaagaagtgg 
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ttaatccaat tatatttttc cacagtactt 3412 

tagaattgag agagataaac actgtttgta 3472 

aatgggggaa ccaccagcat aaaagttatt 3532 

caagtccaag acctatggtg ctgacaccaa 3592 

ccactcttct ccctgtggcc accactccct 3652. 

tcacccttac tgtgccccca tattagaaca 3712 

ggtgccagaa tgtctcagcc acctgagatg 3772 

ggagaatggg ctccccaggc tcagagcatg 3832 

tgctggcagt acaaaacggg ccaccccaca 3892 

aaagtatgaa ccaagatgct ggtgttgctg 3952 

cagactccga gagcaggcct tgtgcagtgt 4012 

aaaatgaatg ctgatacatg gtgattctga 4072 

tatggaatgt cttccctggt cattcagaat 4132 

gttaatacct ttcagagtag gtgattacag 4192 

cccatcagtt ctgtgtcatt ccctgtaagc 4252 

tgcatgtgtt atttgtttga ctccttgtta 4312 

gccaaatttt gttgtatata ttcatattcc 4372 

gtgaataaaa agaacagttg tagtaaatta 4432 

ctaccaagct gtgcttgttg atctcccatg 4492 

tcctaggtga cgagaccctc ctttacataa 4552 

tccttctgct gtgacagcca gctcgaaaac 4612 

agggagacat aagagctgtc tttccccagc 4672 

aaaagtcttg gctctccagc ctgggacaga 4732 
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ggtctctctg gaaccccaag gaagagcaga aatgatcctt gcctgccact gcacacaatg 4792 

tgatggtgga aaatccatca aggaataatt gtgagataat gaccgacagt tcaggcgcaa 4852 

agggaattca tgctgtgtaa agtgggtgga attcgtttgc aagctatgca aagcctgatc 4912 

ttactcacca ggaggatgga aagggttttt ttagttatct gagctcagct gagttatcac 4972 

gcttggagaa ccgatttaaa ggaattagaa tatgatttct gaatacacat aacattaaac 5032 

tcttctcttt ttctatggta atttagttat ggacgttcag cgtctctgag ttattgttat 5092 

aaaagacttg tcatcaccgc actgtgctgt aggagactgg gctgaacctg tacaatggta 5152 

taccctggaa gttgcttttt taaaaaaaaa taataataaa cacctaaaat caaaaaaaaa 5212 



aaaaaaaa 



<210> 2 

<211> 562 

<212> PRT 

<213> Mouse 



<400> 2 



Met Asp Arg Ala Gly Arg Leu Gly Ala Gly Leu Arg Gly Leu Cys Val 
15 10 15 



Ala Ala Leu Val Leu Val Cys Ala Gly His Gly Gly Arg Arg Glu Asp 
20 25 30 



Gly Gly Pro Ala Cys Tyr Gly Gly Phe Asp Leu Tyr Phe He Leu Asp 
35 40 45 



Lys Ser Gly Ser Val Leu His His Trp Asn Glu He Tyr Tyr Phe Val 
50 55 60 



Glu Gin Leu Ala His Arg Phe He Ser Pro Gin Leu Arg Met Ser Phe 
65 70 75 80 
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He Val Phe Ser Thr Arg Gly Thr Thr Leu Met Lys Leu Thr Glu Asp 
85 90 95 



Arg Glu Gin He Arg Gin Gly Leu Glu Glu Leu Gin Lys Val Leu Pro 
100 105 110 



Gly Gly Asp Thr Tyr Met His Glu Gly Phe Glu Arg Ala Ser Glu Gin 
115 120 125 



He Tyr Tyr Glu Asn Ser Gin Gly Tyr Arg Thr Ala Ser Val He He 
130 135 140 



Ala Leu Thr Asp Gly Glu Leu His Glu Asp Leu Phe Phe Tyr Ser Glu 
145 150 155 160 



Arg Glu Ala Asn Arg Ser Arg Asp Leu Gly Ala He Val Tyr Cys Val 
165 170 175 



Gly Val Lys Asp Phe Asn Glu Thr Gin Leu Ala Arg He Ala Asp Ser 
180 185 190 



Lys Asp His Val Phe Pro Val Asn Asp Gly Phe Gin Ala Leu Gin Gly 
195 200 '205 



He He His Ser He Leu Lys Lys Ser Cys He Glu He Leu Ala Ala 
210 215 220 



Glu Pro Ser Thr He Cys Ala Gly Glu Ser Phe Gin Val Val Val Arg 
225 230 235 240 



Gly Asn Gly Phe Arg His Ala Arg Asn Val Asp Arg Val Leu Cys Ser 
245 250 255 
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Phe Lys He Asn Asp Ser Val Thr Leu Asn Glu Lys Pro Phe Ala Val 



260 



265 



270 



Glu Asp Thr Tyr Leu Leu Cys Pro Ala Pro lie Leu Lys Glu Val Gly 
275 280 285 



Met Lys Ala Ala Leu Gin Val Ser Met Asn Asp Gly Leu Ser Phe He 
290 295 300 



Ser Ser Ser Val He He Thr Thr Thr His Cys Ser Asp Gly Ser He 
305 310 315 320 



Leu Ala He Ala Leu Leu Val Leu Phe Leu Leu Leu Ala Leu Ala Leu 
325 330 335 



Leu Trp Trp Phe Trp Pro Leu Cys Cys Thr Val He He Lys Glu Val 
340 345 350 



Pro Pro Pro Pro Val Glu Glu Ser Glu Glu Glu Asp Asp Asp Gly Leu 
355 360 365 



Pro Lys Lys Lys Trp Pro Thr Val Asp Ala Ser Tyr Tyr Gly Gly Arg 
370 375 380 



Gly Val Gly Gly He Lys Arg Met Glu Val Arg Trp Gly Glu Lys Gly 
385 390 395 400 



Ser Thr Glu Glu Gly Ala Lys Leu Glu Lys Ala Lys Asn Ala Arg Val 
405 410 415 



Lys Met Pro Glu Gin Glu Tyr Glu Phe Pro Glu Pro Arg Asn Leu Asn 
420 425 430 
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Asn Asn Met Arg Arg Pro Ser Ser Pro Arg Lys Trp Tyr Ser Pro He 
435 440 445 



Lys Gly Lys Leu Asp Ala Leu Trp Val Leu Leu Arg Lys Gly Tyr Asp 
450 455 460 



Arg Val Ser Val Met Arg Pro Gin Pro Gly Asp Thr Gly Arg Cys He 
465 470 475 480 



Asn Phe Thr Arg Val Lys Asn Ser Gin Pro Ala Lys Tyr Pro Leu Asn 
485 490 495 



Asn Thr Tyr His Pro Ser Ser Pro Pro Pro Ala Pro He Tyr Thr Pro 
500 505 510 



Pro Pro Pro Ala Pro His Cys Pro Pro Pro Ala Pro Ser Ala Pro Thr 
515 520 525 



Pro Pro He Pro Ser Pro Pro Ser Thr Leu Pro Pro Pro Pro Gin Ala 
530 535 540 



Pro Pro Pro Asn Arg Ala Pro Pro Pro Ser Arg Pro Pro Pro Arg Pro 
545 550 555 560 



Ser Val 



<210> 3 

<211> 1734 

<212> DNA 

<213> Mouse 

<220> 

<221> CDS 

<222> (257). . (1012) 

<223> 
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<400> 3 

cccacgcgtc cgcgctcctg atctccagag gaccccgggc tgggacaggg gccttggcga 60 

ggctgcagct gctgtggcag tagcttggga tggaggtctt tcttgctggg aactgaggag 120 

ctgagaggct cctgtcaggc tcctgtccta aactcttggc acttgcggtg gcttgggctt 180 

cacacactgt cagacacctt cttggtggcc tcctcggcct caggtttgaa gctggctcca 240 

caagggacac ggtgac atg agg ggc aac cca ctg ate cat ctt ctg gec att 292 

Met Arg Gly Asn Pro Leu He His Leu Leu Ala He 
1 5 10 

tec ttc etc tgc att etc tea atg gtg tat tec cag ctg tgc cca gca 340 
Ser Phe Leu Cys He Leu Ser Met Val Tyr Ser Gin Leu Cys Pro Ala 
15 20 25 

ccc tgt gee tgt cct tgg aca cca ccc cag tgc cca ccg ggg gta ccc 388 
Pro Cys Ala Cys Pro Trp Thr Pro Pro Gin Cys Pro Pro Gly Val Pro 
30 35 40 

ctg gtg ctg gat ggc tgt ggc tgc tgt cga gtg tgt gca egg agg ctg 436 
Leu Val Leu Asp Gly Cys Gly Cys Cys Arg Val Cys Ala Arg Arg Leu 
45 50 55 60 

ggg gag tec tgc gac cac ctg cat gtc tgc gac ccc age cag ggc ctg 484 
Gly Glu Ser Cys Asp His Leu His Val Cys Asp Pro Ser Gin Gly Leu 
65 70 75 

gtt tgt cag cct ggg gca ggc ccc agt ggc cgt ggt get gtg tgc etc 532 
Val Cys Gin Pro Gly Ala Gly Pro Ser Gly Arg Gly Ala Val Cys Leu 
80 85 90 

ttc gaa gag gat gac ggg age tgt gag gtg aat ggc cgc agg tac ctg 580 
Phe Glu Glu Asp Asp Gly Ser Cys Glu Val Asn Gly Arg Arg Tyr Leu 
95 100 105 

gat ggg gag ace ttt aaa ccc aat tgc agg gtt ttg tgc cgc tgt gat 628 
Asp Gly Glu Thr Phe Lys Pro Asn Cys Arg Val Leu Cys Arg Cys Asp 
110 115 120 

gac ggt ggt ttc ace tgc ctg ccg ctg tgc agt gag gat gtg egg ctg 676 
Asp Gly Gly Phe Thr Cys Leu Pro Leu Cys Ser Glu Asp Val Arg Leu 
125 130 135 140 
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ccc age tgg gac tgc cca cgc ccc agg aga ata cag gtg cca gga agg 724 
Pro Ser Trp Asp Cys Pro Arg Pro Arg Arg He Gin Val Pro Gly Arg 
145 150 155 

tgc tgc ccc gag tgg gtg tgt gac cag gca gtg atg cag ccg gca ate 772 
Cys Cys Pro Glu Trp Val Cys Asp Gin Ala Val Met Gin Pro Ala He 
160 165 170 

cag ccc tec tea gee caa gga cac caa ctt tct gee ctt gtc act cct 820 
Gin Pro Ser Ser Ala Gin Gly His Gin Leu Ser Ala Leu Val Thr Pro 
175 180 185 

gca tct gee gat ggc ccc tgt cca aac tgg age aca gee tgg ggc ccc 868 
Ala Ser Ala Asp Gly Pro Cys Pro Asn Trp Ser Thr Ala Trp Gly Pro 
190 195 200 

tgc tea acc acc tgt ggg ttg ggc ata gee ace cga gta tec aac cag 916 
Cys Ser Thr Thr Cys Gly Leu Gly He Ala Thr Arg Val Ser Asn Gin 
205 210 215 220 

aac cga ttc tgc caa ctg gag ate cag cgt cgc ctg tgt ctg tec aga 964 
Asn Arg Phe Cys Gin Leu Glu He Gin Arg Arg Leu Cys Leu Ser Arg 
225 230 235 

ccc tgc ctg gca tec agg age cac ggc tea tgg aac agt gee ttc tag 1012 
Pro Cys Leu Ala Ser Arg Ser His Gly Ser Trp Asn Ser Ala Phe 
240 245 250 

agecattgeg gggatgtgga tacagggect gccattctca gcaaatgtcc ctaggaccag 1072 

gccctggact gatggtagat gcccctctcc atgctcttgg ctgcagttaa ctgtcctggg 1132 

tggattcagt gtccagagcc tetgagegat ccctgctctg tctgaggtgg gggaagcagg 1192 

tgaccagctc catttctctg gattctgacc caggcttctg ggttctcctg gctagttcct 1252 

caaaacttcc ctgtatgaaa aggacaacca aaaggacctt taaagctaag ctgtactggg 1312 

caagcctggc caccatgctg gggatagtga cagtaatagg taccaggcag cagattgect 1372 

gaaacatcca ggtcccttct tggacttcta tgtgcttgtc ccaaagatta tgggtgacct 1432 

tgtaagtgtg cctttcctga tctgagaaca ccctgcccgg ctgggaagaa ttttctggga 1492 
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acatgaagag atggaatcac actattctta agagcgtttg ccaagtccag gaacttgacc 1552 
tttgtatttg taaaaataca catctcttaa atgctcacaa agcaagaggc tccacacttc 1612 
tggcaggcca gggcctttct cttcagcatg agagagacaa ggaacagtag agtaccctcc 1672 
tctggaggac tggcccggtc tggaataaac acccaaatca agtgtggaaa aaaaaaaaaa 1732 

1734 



aa 



<210> 4 

<211> 251 

<212> PRT 

<213> Mouse 



<400> 4 

Met Arg Gly Asn Pro Leu He His Leu Leu Ala He Ser Phe Leu Cys 
15 10 15 



He Leu Ser Met Val Tyr Ser Gin Leu Cys Pro Ala Pro Cys Ala Cys 
20 25 30 



Pro Trp Thr Pro Pro Gin Cys Pro Pro Gly Val Pro Leu Val Leu Asp 
35 40 45 



Gly Cys Gly Cys Cys Arg Val Cys Ala Arg Arg Leu Gly Glu Ser Cys 
50 55 60 



Asp His Leu His Val Cys Asp Pro Ser Gin Gly Leu Val Cys Gin Pro 
65 70 75 80 



Gly Ala Gly Pro Ser Gly Arg Gly Ala Val Cys Leu Phe Glu Glu Asp 
85 90 95 



Asp Gly Ser Cys Glu Val Asn Gly Arg Arg Tyr Leu Asp Gly Glu Thr 
100 105 110 
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Phe Lys Pro Asn Cys Arg Val Leu Cys Arg Cys Asp Asp Gly Gly Phe 
115 120 125 



Thr Cys Leu Pro Leu Cys Ser Glu Asp Val Arg Leu Pro Ser Trp Asp 
130 135 140 



Cys Pro Arg Pro Arg Arg He Gin Val Pro Gly Arg Cys Cys Pro Glu 
145 150 155 160 



Trp Val Cys Asp Gin Ala Val Met Gin Pro Ala He Gin Pro Ser Ser 
165 170 175 



Ala Gin Gly His Gin Leu Ser Ala Leu Val Thr Pro Ala Ser Ala Asp 
180 185 190 



Gly Pro Cys Pro Asn Trp Ser Thr Ala Trp Gly Pro Cys Ser Thr Thr 
195 200 205 



Cys Gly Leu Gly He Ala Thr Arg Val Ser Asn Gin Asn Arg Phe Cys 
210 215 220 



Gin Leu Glu He Gin Arg Arg Leu Cys Leu Ser Arg Pro Cys Leu Ala 
225 230 235 240 



Ser Arg Ser His Gly Ser Trp Asn Ser Ala Phe 
245 250 



<210> 


5 


<211> 


3548 


<212 N 


DNA 


<213> 


Mouse 


<220> 




<221> 


CDS 


<222> 


(88).. 
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<223> 
<400> 5 

actggacccg ccctcgaccc gggctgtgct ttggtgttct taagtcgtgc cgcgtgcgca 60 

acggtagtga cgcgttttac ccggagc atg gcg gat acc ggc ttg cgc cgc gtg 114 

Met Ala Asp Thr Gly Leu Arg Arg Val 
1 5 

gtt ccc age gac ctt tat ccc ctt gtg etc aga ttt ctg egg gat age 162 
Val Pro Ser Asp Leu Tyr Pro Leu Val Leu Arg Phe Leu Arg Asp Ser 
10 15 20 25 

caa etc teg gag gtg gec agt aaa ttt gca aaa gcg acc ggc get aca 210 
Gin Leu Ser Glu Val Ala Ser Lys Phe Ala Lys Ala Thr Gly Ala Thr 
30 35 40 

cag cag gac gec aat gec teg tec etc ttg gac ate tat age ttc tgg 258 
Gin Gin Asp Ala Asn Ala Ser Ser Leu Leu Asp He Tyr Ser Phe Trp 
45 50 55 

etc aag tec acc aaa gec cca aag gtg aag tta cag tea aat gga cca 306 
Leu Lys Ser Thr Lys Ala Pro Lys Val Lys Leu Gin Ser Asn Gly Pro 
60 65 70 

gtg acc aag aag get aag aaa gag act tea tec agt gac age agt gag 354 
Val Thr Lys Lys Ala Lys Lys Glu Thr Ser Ser Ser Asp Ser Ser Glu 
75 80 85 

gac age agt gag gac gag gac aaa aaa gec cag gga ctt ccc aca cag 402 
Asp Ser Ser Glu Asp Glu Asp Lys Lys Ala Gin Gly Leu Pro Thr Gin 
90 95 100 105 

aag get gec gca cag gtc aag cga gec agt gtg cct cag cat get gga 450 
Lys Ala Ala Ala Gin Val Lys Arg Ala Ser Val Pro Gin His Ala Gly 
110 115 120 

aag gca gca gec aaa get tea gag age age agt agt gaa gaa tec agt 498 
Lys Ala Ala Ala Lys Ala Ser Glu Ser Ser Ser Ser Glu Glu Ser Ser 
125 130 135 

gag gaa gag gaa gag gac aaa aag aaa aag cct gtc cag aag gca get 546 
Glu Glu Glu Glu Glu Asp Lys Lys Lys Lys Pro Val Gin Lys Ala Ala 
140 145 150 
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aag ccc caa gcc aag gca gtc aga cct cct gcg aag aag gca gag age 594 
Lys Pro Gin Ala Lys Ala Val Arg Pro Pro Ala Lys Lys Ala Glu Ser 
155 160 165 

tct gag teg gac tea gac teg gat teg gac tec age tea gag gaa gaa 642 
Ser Glu Ser Asp Ser Asp Ser Asp Ser Asp Ser Ser Ser Glu Glu Glu 
170 175 180 185 

aca cca cag ace cag aag cca aag gca get gtg gca gca aaa get cag 690 
Thr Pro Gin Thr Gin Lys Pro Lys Ala Ala Val Ala Ala Lys Ala Gin 
190 195 200 

act aaa gcc gaa gcc aaa cca ggt aca cca gcg aaa gca cag cct aag 738 
Thr Lys Ala Glu Ala Lys Pro Gly Thr Pro Ala Lys Ala Gin Pro Lys 
205 210 215 

gta gcc aat ggc aaa gca gcc gcc age age age age age age age age 786 
Val Ala Asn Gly Lys Ala Ala Ala Ser Ser Ser Ser Ser Ser Ser Ser 
220 225 230 

gat gac tea gag gaa gag aag aag gca get gca cct ccc aag aag act 834 
Asp Asp Ser Glu Glu Glu Lys Lys Ala Ala Ala Pro Pro Lys Lys Thr 
235 240 245 

gta cca aaa aag caa gtc gtg gcc aag gcc cca gtg aaa gta get gcc 882 
Val Pro Lys Lys Gin Val Val Ala Lys Ala Pro Val Lys Val Ala Ala 
250 255 260 265 

gcc ccc ace cag aag age tec age agt gag gat tct tec agt gaa gag 930 
Ala Pro Thr Gin Lys Ser Ser Ser Ser Glu Asp Ser Ser Ser Glu Glu 
270 275 280 

gag gag gga cag aga caa ccc atg aag aaa aaa gca ggt ccc tac agt 978 
Glu Glu Gly Gin Arg Gin Pro Met Lys Lys Lys Ala Gly Pro Tyr Ser 
285 290 295 

tea gtt cca cca ccc tct gtt cct tta cca aag aag tec ccg gga ace 1026 
Ser Val Pro Pro Pro Ser Val Pro Leu Pro Lys Lys Ser Pro Gly Thr 
300 305 310 

cag get cca aag aaa get get gcg cag aca cag cct gca gac age agt 1074 
Gin Ala Pro Lys Lys Ala Ala Ala Gin Thr Gin Pro Ala Asp Ser Ser 
315 320 325 

gac gac age agt gac gat tct gat tea agt tct gag gaa gag aaa aaa 1122 



16/223 



WO 2005/038022 



PCT/JP2004/015879 



Asp Asp Ser Ser Asp Asp Ser Asp Ser Ser Ser Glu Glu Glu Lys Lys 
330 335 340 345 

cct cca get aag acg gtc gtc tec aag aca ccc gec aaa gca get cca 1170 
Pro Pro Ala Lys Thr Val Val Ser Lys Thr Pro Ala Lys Ala Ala Pro 
350 355 360 

gtg aag aag aaa gca gaa age tct tea gac age teg gat tct gac agt 1218 
Val Lys Lys Lys Ala Glu Ser Ser Ser Asp Ser Ser Asp Ser Asp Ser 
365 370 375 

tct gag gat gaa get cct gee aag cca gtc agt aca ace aag agt ccc 1266 
Ser Glu Asp Glu Ala Pro Ala Lys Pro Val Ser Thr Thr Lys Ser Pro 
380 385 390 

aag cca get gtc act ccg aag cca tct gca gca aag gca gtg aca act 1314 
Lys Pro Ala Val Thr Pro Lys Pro Ser Ala Ala Lys Ala Val Thr Thr 
395 400 405 

cct aag caa cct gca ggc agt aac cag aaa cct cag age agg aag get 1362 
Pro Lys Gin Pro Ala Gly Ser Asn Gin Lys Pro Gin Ser Arg Lys Ala 
410 415 420 425 

gac age age tec age gag gag gaa age age tec age gag gag gag gag 1410 
Asp Ser Ser Ser Ser Glu Glu Glu Ser Ser Ser Ser Glu Glu Glu Glu 
430 435 440 

gee tec aag aaa agt gee aca acc ccc aag gee aag gtg act get aaa 1458 
Ala Ser Lys Lys Ser Ala Thr Thr Pro Lys Ala Lys Val Thr Ala Lys 
445 450 455 

gca gca ccc gee aaa cag gee cct cag get get ggg gac age age tct 1506 
Ala Ala Pro Ala Lys Gin Ala Pro Gin Ala Ala Gly Asp Ser Ser Ser 
460 465 470 

gac tea gat agt tec age agt gaa gag gag gag aag act cct aag ccc 1554 
Asp Ser Asp Ser Ser Ser Ser Glu Glu Glu Glu Lys Thr Pro Lys Pro 
475 480 485 

cca get aag aag aag gca gca ggt gga gee gtt tct aca cca gec cct 1602 
Pro Ala Lys Lys Lys Ala Ala Gly Gly Ala Val Ser Thr Pro Ala Pro 
490 495 500 505 

ggg aag aaa gca gag gec aag age age age age age age age age age 1650 
Gly Lys Lys Ala Glu Ala Lys Ser Ser Ser Ser Ser Ser Ser Ser Ser 
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510 515 520 

tec gaa gat tec agt gaa gag gag aaa aaa aag aag ccc aaa get act 1698 
Ser Glu Asp Ser Ser Glu Glu Glu Lys'Lys Lys Lys Pro Lys Ala Thr 
525 530 535 

ace cct aaa ata cag gca age aag gee aat ggc act cca get tct ctg 1746 
Thr Pro Lys He Gin Ala Ser Lys Ala Asn Gly Thr Pro Ala Ser Leu 
540 545 550 

aat gga aaa gca gec aag gaa agt gag gag gaa gag gag gag gaa gaa 1794 
Asn Gly Lys Ala Ala Lys Glu Ser Glu Glu Glu Glu Glu Glu Glu Glu 
555 560 565 

aca gaa gag aag aaa aag gca get ggg acc aag cca ggt tea ggc aaa 1842 
Thr Glu Glu Lys Lys Lys Ala Ala Gly Thr Lys Pro Gly Ser Gly Lys 
570 575 580 585 

aaa egg aag cag aat gag acc gca gat gaa gca aca act cct caa get 1890 
Lys Arg Lys Gin Asn Glu Thr Ala Asp Glu Ala Thr Thr Pro Gin Ala 
590 595 600 

aag aaa gtt aag etc gag acc ccc aat acg ttt cca aaa agg aag aag 1938 
Lys Lys Val Lys Leu Glu Thr Pro Asn Thr Phe Pro Lys Arg Lys Lys 
605 610 615 

gga gaa aga agg gcg tct tec cct ttc cga agg gtc agg gag gag gag 1986 
Gly Glu Arg Arg Ala Ser Ser Pro Phe Arg Arg Val Arg Glu Glu Glu 
620 625 630 

att gag gtg gac tct cga gtg gcg gac aat tec ttt gat gec aag cga 2034 
He Glu Val Asp Ser Arg Val Ala Asp Asn Ser Phe Asp Ala Lys Arg 
635 640 645 

ggt gca get gga gac tgg ggg gag cga gee aat cag gtt ctg aag ttc 2082 
Gly Ala Ala Gly Asp Trp Gly Glu Arg Ala Asn Gin Val Leu Lys Phe 
650 655 660 665 

acc aaa ggc aag tec ttc egg cat gaa aaa acg aag aag aag cga ggc 2130 
Thr Lys Gly Lys Ser Phe Arg His Glu Lys Thr Lys Lys Lys Arg Gly 
670 675 680 

age tac egg gga ggc tec ate tct gtc cag gtc aat tec gtc aaa ttc 2178 
Ser Tyr Arg Gly Gly Ser He Ser Val Gin Val Asn Ser Val Lys Phe 
685 690 695 
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gac age gag tga cacgtggtca tcctttggca aaggaagggt gattttggga 2230 
Asp Ser Glu 
700 

gactggcact caactccagt ggacccagaa actccgtgtt aggagacagt tgtgacaagg 2290 

acggtgtgga gcaggtcctg aggtgtgtca gcctgcagtc ctctcaggct cctttttctg 2350 

gacagctgaa tatcaaggac aaaaaggatt ttttttttta aagaaaccca ttcagttgtc 2410 

aattgectte ctgttctgtg ggtcttcata ctgagagatt tgtatatttt atattaaatc 2470 

atgtcataca gatttttgtt gtgattttca gagatgactt ccacagatta aagtcttagc 2530 

tgttgcctaa ggcaaagcaa aacaacacat ggtaataatt ttccctactg gaggattctc 2590 

tttatgtgaa agccctggtg ggcaatgaca taagtcttgt gatgattgtc tgctaagcat 2650 

actctgtgct catcttcatc cattgggccc ggcaccaaag cttctagaag ccagcgtgga 2710 

tctaccaact ttgggggata aaattgecat tcttggtgca gtaacctact aattggcagg 2770 

caggattctc gagtgtgtga atgecatgea gctgtctttg ttttgttctt ggtagctgtt 2830 

actgetacat gtttacagta cttttagttt taatttcgaa gtaagctttt ctgacagaca 2890 

ttttgeaaca acttgactgt tgtatattga caagttcatg gatgtatttg attcttatta 2950 

acatcaagga caggctggta agtacctgea tggttgagtc actggtcaag gaaatggaga 3010 

tgacctatga accctggtgt gaagtagata cactggatct cctgggcacc tggagcagca 3070 

gcaggagaca geccaaggag gcaggagggc tctaactaag caggaccatt ttgtcttgaa 3130 

gteggtacac aggagtaatt atgccctgtt caagttggtc ccctggactc actattagta 3190 

ccttacctat aatgttactg atacagacta gecaggagge agggaggcat agctgggtgg 3250 

tagtgtgctt gcttagcatt catagaccaa gtgtgatctc tatcaccgca ggaagtaaag 3310 

agcagagaga ttcctgggcc aagggagtgg attataaagc tgtaggatgt gaccattggc 3370 

agtgagggca ggggtgggac gtggctggcc tggtgagaaa eggatacegg gcattgcctc 3430 
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ccctgtttgg tgtccacgct cacctggtaa cctgctaaaa gctgtggcag ctccttgtgg 3490 
aaggctgcat ggtcaaagtt ctgtgtctta ccacaaaaca ataaagtgaa tggttcct 3548 



<210> 6 

<211> 700 

<212> PRT 

<213> Mouse 

<400> 6 

Met Ala Asp Thr Gly Leu Arg Arg Val Val Pro Ser Asp Leu Tyr Pro 
15 10 15 



Leu Val Leu Arg Phe Leu Arg Asp Ser Gin Leu Ser Glu Val Ala Ser 
20 25 30 



Lys Phe Ala Lys Ala Thr Gly Ala Thr Gin Gin Asp Ala Asn Ala Ser 
35 40 45 



Ser Leu Leu Asp He Tyr Ser Phe Trp Leu Lys Ser Thr Lys Ala Pro 
50 55 60 



Lys Val Lys Leu Gin Ser Asn Gly Pro Val Thr Lys Lys Ala Lys Lys 
65 70 75 80 



Glu Thr Ser Ser Ser Asp Ser Ser Glu Asp Ser Ser Glu Asp Glu Asp 
85 90 95 



Lys Lys Ala Gin Gly Leu Pro Thr Gin Lys Ala Ala Ala Gin Val Lys 
100 105 110 



Arg Ala Ser Val Pro Gin His Ala Gly Lys Ala Ala Ala Lys Ala Ser 
115 120 125 



Glu Ser Ser Ser Ser Glu Glu Ser Ser Glu Glu Glu Glu Glu Asp Lys 
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130 



135 



140 



Lys Lys Lys Pro Val Gin Lys Ala Ala Lys Pro Gin Ala Lys Ala Val 
145 150 155 . 160 



Arg Pro Pro Ala Lys Lys Ala Glu Ser Ser Glu Ser Asp Ser Asp Ser 
165 170 175 



Asp Ser Asp Ser Ser Ser Glu Glu Glu Thr Pro Gin Thr Gin Lys Pro 
180 185 190 



Lys Ala Ala Val Ala Ala Lys Ala Gin Thr Lys Ala Glu Ala Lys Pro 



195 



200 



Gly Thr Pro Ala Lys Ala Gin Pro Lys Val Ala Asn Gly Lys Ala Ala 



210 



215 



Ala Ser Ser Ser Ser Ser Ser Ser Ser Asp Asp Ser Glu Glu Glu Lys 
225 230 235 240 



Lys Ala Ala Ala Pro Pro Lys Lys Thr Val Pro Lys Lys Gin Val Val 
245 250 255 



Ala Lys Ala Pro Val Lys Val Ala Ala Ala Pro Thr Gin Lys Ser Ser 
260 265 270 



Ser Ser Glu Asp Ser Ser Ser Glu Glu Glu Glu Gly Gin Arg Gin Pro 
275 280 285 



Met Lys Lys Lys Ala Gly Pro Tyr Ser Ser Val Pro Pro Pro Ser Val 
290 295 300 



Pro Leu Pro Lys Lys Ser Pro Gly Thr Gin Ala Pro Lys Lys Ala Ala 
305 310 315 320 
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Ala Gin Thr Gin Pro Ala Asp Ser Ser Asp Asp Ser Ser Asp Asp Ser 
325 330 335 



Asp Ser Ser Ser Glu Glu Glu Lys Lys Pro Pro Ala Lys Thr Val Val 
340 345 350 



Ser Lys Thr Pro Ala Lys Ala Ala Pro Val Lys Lys Lys Ala Glu Ser 
355 360 365 



Ser Ser Asp Ser Ser Asp Ser Asp Ser Ser Glu Asp Glu Ala Pro Ala 
370 375 380 



Lys Pro Val Ser Thr Thr Lys Ser Pro Lys Pro Ala Val Thr Pro Lys 
385 390 395 400 



Pro Ser Ala Ala Lys Ala Val Thr Thr Pro Lys Gin Pro Ala Gly Ser 
405 410 415 



Asn Gin Lys Pro Gin Ser Arg Lys Ala Asp Ser Ser Ser Ser Glu Glu 
420 425 430 



Glu Ser Ser Ser Ser Glu Glu Glu Glu Ala Ser Lys Lys Ser Ala Thr 
435 440 445 



Thr Pro Lys Ala Lys Val Thr Ala Lys Ala Ala Pro Ala Lys Gin Ala 
450 455 460 



Pro Gin Ala Ala Gly Asp Ser Ser Ser Asp Ser Asp Ser Ser Ser Ser 
465 470 475 480 



Glu Glu Glu Glu Lys Thr Pro Lys Pro Pro Ala Lys Lys Lys Ala Ala 
485 490 495 
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Gly Gly Ala Val Ser Thr Pro Ala Pro Gly Lys Lys Ala Glu Ala Lys 
500 505 510 



Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser Glu Asp Ser Ser Glu Glu 
515 520 525 



Glu Lys Lys Lys Lys Pro Lys Ala Thr Thr Pro Lys He Gin Ala Ser 
530 535 540 



Lys Ala Asn Gly Thr Pro Ala Ser Leu Asn Gly Lys Ala Ala Lys Glu 
545 550 555 560 



Ser Glu Glu Glu Glu Glu Glu Glu Glu Thr Glu Glu Lys Lys Lys Ala 
565 570 575 



Ala Gly Thr Lys Pro Gly Ser Gly Lys Lys Arg Lys Gin Asn Glu Thr 
580 585 590 



Ala Asp Glu Ala Thr Thr Pro Gin Ala Lys Lys Val Lys Leu Glu Thr 
595 600 605 



Pro Asn Thr Phe Pro Lys Arg Lys Lys Gly Glu Arg Arg Ala Ser Ser 
610 615 620 



Pro Phe Arg Arg Val Arg Glu Glu Glu lie Glu Val Asp Ser Arg Val 
625 630 635 640 



Ala Asp Asn Ser Phe Asp Ala Lys Arg Gly Ala Ala Gly Asp Trp Gly 
645 650 655 



Glu Arg Ala Asn Gin Val Leu Lys Phe Thr Lys Gly Lys Ser Phe Arg 
660 665 670 
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His Glu Lys Thr Lys Lys Lys Arg Gly Ser Tyr Arg Gly Gly Ser He 
675 680 685 



Ser Val Gin Val Asn Ser Val Lys Phe Asp Ser Glu 
690 695 700 



<210> 7 

<211> 4126 

<212> DNA 

<213> Mouse 

<220> 

<221> CDS 

<222> (16).. (4050) 

<223> 

<400> 7 

cgtgtttggc tcagc atg gcg gag atg aag age cct acg aaa get gag cct 51 
Met Ala Glu Met Lys Ser Pro Thr Lys Ala Glu Pro 
15 10 

gcg act ccc gca gaa gcg gcg caa age gac cgc cac age ctg ctg gag 99 
Ala Thr Pro Ala Glu Ala Ala Gin Ser Asp Arg His Ser Leu Leu Glu 
15 20 25 

cac age cgc gag ttc ttg gac ttc ttc tgg gac att gcg aaa ccg gat 147 
His Ser Arg Glu Phe Leu Asp Phe Phe Trp Asp He Ala Lys Pro Asp 
30 35 40 

cag gaa acg egg etc egg gee acg gag aag ttg ttg gag tac ttg cgc 195 
Gin Glu Thr Arg Leu Arg Ala Thr Glu Lys Leu Leu Glu Tyr Leu Arg 
45 50 55 60 

aca agg ccc aat gat teg gag atg aaa tat gee ctg aag cgc eta ate 243 
Thr Arg Pro Asn Asp Ser Glu Met Lys Tyr Ala Leu Lys Arg Leu He 
65 70 75 

act ggg ctt ggg gtg ggc cga gaa gee get acg gec tgc tac age ctg 291 
Thr Gly Leu Gly Val Gly Arg Glu Ala Ala Thr Ala Cys Tyr Ser Leu 
80 85 90 

gcg ctg gca cag ctg ttg cag tct ttt gaa gac ate cca ttg tgt gac 339 
Ala Leu Ala Gin Leu Leu Gin Ser Phe Glu Asp He Pro Leu Cys Asp 
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95 100 105 

ate ctg gat cag ata caa gaa aaa tac age eta caa gee atg aac aag 3S7 
lie Leu Asp Gin He Gin Glu Lys Tyr Ser Leu Gin Ala Met Asn Lys 
110 115 120 

gca atg atg aga cct agt etc ttt gca aac ctt ttt gga gtg eta gec 435 
Ala Met Met Arg Pro Ser Leu Phe Ala Asn Leu Phe Gly Val Leu Ala 
125 130 135 140 

etc ttt cag tea ggc cgc eta gtg aag gac aaa gag gec ctg atg aag 483 
Leu Phe Gin Ser Gly Arg Leu Val Lys Asp Lys Glu Ala Leu Met Lys 
145 150 155 

tec gtg caa ttg ctg aag ate ctg tec caa cac ccc aac cac tta cag 531 
Ser Val Gin Leu Leu Lys He Leu Ser Gin His Pro Asn His Leu Gin 
160 165 170 

gga cag cca ata aag get ctg gtg gac ate etc tct gag gtc cca gag 579 
Gly Gin Pro He Lys Ala Leu Val Asp He Leu Ser Glu Val Pro Glu 
175 180 185 

tec atg ttc cag gag ate ctg cca aag gtc etc aag ggt aac atg aaa 627 
Ser Met Phe Gin Glu He Leu Pro Lys Val Leu Lys Gly Asn Met Lys 
190 195 200 

gtg ate etc cgc tct ccc aag tac ttg gag etc ttc etc ctg get aag 675 
Val He Leu Arg Ser Pro Lys Tyr Leu Glu Leu Phe Leu Leu Ala Lys 
205 210 215 220 

cag agg gtg ccg aca aag etc gag tea etc atg ggc teg gtt gac eta 723 
Gin Arg Val Pro Thr Lys Leu Glu Ser Leu Met Gly Ser Val Asp Leu 
225 230 235 

ttc tea gaa gac aat att ccc agt ctg gtg aac ate ctg aag gtg gee 771 
Phe Ser Glu Asp Asn He Pro Ser Leu Val Asn He Leu Lys Val Ala 
240 245 . 250 

gee aac tct gtc aag aag gag cac aag ctg cct aat gtg get ctg gac 819 
Ala Asn Ser Val Lys Lys Glu His Lys Leu Pro Asn Val Ala Leu Asp 
255 260 265 

ctg etc cgc ctg get etc aag gag age aga ttc gaa ctg ttc tgg aag 867 
Leu Leu Arg Leu Ala Leu Lys Glu Ser Arg Phe Glu Leu Phe Trp Lys 
270 275 280 
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aag gtt ttg gag gag ggg ctg ctg aag aat ccg tec tgg aca tec age 915 
Lys Val Leu Glu Glu Gly Leu Leu Lys Asn Pro Ser Trp Thr Ser Ser 
285 290 295 300 

tac atg tgc ttc cgc eta ctg ggt gcg tct ctg ccg ctt ctg tea gag 963 
Tyr Met Cys Phe Arg Leu Leu Gly Ala Ser Leu Pro Leu Leu Ser Glu 
305 310 315 

gag cag ttg cag ttg gtg atg cga gga gac ttg ate cgc cat ttt ggg 1011 
Glu Gin Leu Gin Leu Val Met Arg Gly Asp Leu He Arg His Phe Gly 
320 325 330 

gag aac atg gtt att tct aag ccc caa aac eta ttt aag ate ate cca 1059 
Glu Asn Met Val He Ser Lys Pro Gin Asn Leu Phe Lys He He Pro 
335 340 345 

gag ata agt aca tac gtg ggt ace ttc eta gag ggg tgc cag gat gac 1107 
Glu He Ser Thr Tyr Val Gly Thr Phe Leu Glu Gly Cys Gin Asp Asp 
350 355 360 

cct aag egg cag ttg act atg atg gtg gee ttt aca ace ate acc aat 1155 
Pro Lys Arg Gin Leu Thr Met Met Val Ala Phe Thr Thr He Thr Asn 
365 370 375 380 

caa ggt etc cct gtc atg cct acc ttc tgg cgt gtc acg egg ttt ttg 1203 
Gin Gly Leu Pro Val Met Pro Thr Phe Trp Arg Val Thr Arg Phe Leu 
385 390 395 



aat get gaa gee ctg cag age tat gtg gee tgg ttg egg gac atg ttc 1251 
Asn Ala Glu Ala Leu Gin Ser Tyr Val Ala Trp Leu Arg Asp Met Phe 
400 405 410 

ctg cag cct gac ctg aac tec ttg gtt gac ttc age act gee aac cag 1299 
Leu Gin Pro Asp Leu Asn Ser Leu Val Asp Phe Ser Thr Ala Asn Gin 
415 420 425 

aag aga get cag gac gee teg ttg aat gtg cct gag cga get gta ttc 1347 
Lys Arg Ala Gin Asp Ala Ser Leu Asn Val Pro Glu Arg Ala Val Phe 
430 435 440 

egg etc egg aag tgg ate ate cac cgc ctg gtc age ctt gtg gat cat 1395 
Arg Leu Arg Lys Trp He He His Arg Leu Val Ser Leu Val Asp His 
445 450 455 460 
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ttg cat ctg gag aag gat gaa get gtg gtt gag caa ata gec agg ttt 1443 
Leu His Leu Glu Lys Asp Glu Ala Val Val Glu Gin lie Ala Arg Phe 
465 470 475 

tgc ttg ttc cat gec ttc ttt aag acg aag aag get acg ccc cag ate 1491 
Cys Leu Phe His Ala Phe Phe Lys Thr Lys Lys Ala Thr Pro Gin He 
480 485 490 

cca gag acg aag cag cac ttc tec ttc cct ttg gac gac cgc aac cgt 1539 
Pro Glu Thr Lys Gin His Phe Ser Phe Pro Leu Asp Asp Arg Asn Arg 
495 500 505 

ggg gtc ttt gtc agt gec ttc ttc age eta ctg cag acg etc agt gtg 1587 
Gly Val Phe Val Ser Ala Phe Phe Ser Leu Leu Gin Thr Leu Ser Val 
510 515 520 

aag ttc agg cag aca cca gac ctg get gaa aat ggg aag cct tgg act 1635 
Lys Phe Arg Gin Thr Pro Asp Leu Ala Glu Asn Gly Lys Pro Trp Thr 
525 530 535 540 

tac cgc ctg gtt cag ttg gca gac atg ctg ttg aac cat aac cgc aat 1683 
Tyr Arg Leu Val Gin Leu Ala Asp Met Leu Leu Asn His Asn Arg Asn 
545 550 555 

gta ace agt gtg aca tec ttg aca aca cag cag cgt cag gee tgg gac 1731 
Val Thr Ser Val Thr Ser Leu Thr Thr Gin Gin Arg Gin Ala Trp Asp 
560 565 570 

cag atg atg agt act ctg aag gaa tta gag gec cgc tec tct gag acc 1779 
Gin Met Met Ser Thr Leu Lys Glu Leu Glu Ala Arg Ser Ser Glu Thr 
575 580 585 

agg gee att gec ttc cag cac ctg ctg ctt ctg gtg ggc etc cac ate 1827 
Arg Ala He Ala Phe Gin His Leu Leu Leu Leu Val Gly Leu His He 
590 595 600 

ttc aag tec cct gca gaa age tgt gat gtc eta gga gac att cag act 1875 
Phe Lys Ser Pro Ala Glu Ser Cys Asp Val Leu Gly Asp He Gin Thr 
605 610 615 620 

tgc ate aag aaa age atg gag cag aat ccc cgc cga tea cgc tct aga 1923 
Cys He Lys Lys Ser Met Glu Gin Asn Pro Arg Arg Ser Arg Ser Arg 
625 630 635 

gee aaa gee tec cag gag cca gta tgg gtg gag gtg atg gtg gag ate 1971 
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Ala Lys Ala Ser Gin Glu Pro Val Trp Val Glu Val Met Val Glu lie 
640 645 650 

ttg ctg tec ttg ctg get caa ccc age aac ttg atg cgc cag gtg gtc 2019 
Leu Leu Ser Leu Leu Ala Gin Pro Ser Asn Leu Met Arg Gin Val Val 
655 660 665 

egg agt gta ttt ggt cat ate tgt ccc cac ctt act cca cgt tgt ctg 2067 
Arg Ser Val Phe Gly His He Cys Pro His Leu Thr Pro Arg Cys Leu 
670 675 680 

cag eta ate ctg get gtg etc age cct gtg aca aac gag gat gag gat 2115 
Gin Leu He Leu Ala Val Leu Ser Pro Val Thr Asn Glu Asp Glu Asp 
685 690 695 700 

gac aac gtg gtg gtc act gat gac get gat gag aag cag ctg cag cat 2163 
Asp Asn Val Val Val Thr Asp Asp Ala Asp Glu Lys Gin Leu Gin His 
705 710 715 

gga gag gac gaa gac tea gat aat gag gac aat aag aac tea gag agt 2211 
Gly Glu Asp Glu Asp Ser Asp Asn Glu Asp Asn Lys Asn Ser Glu Ser 
720 725 730 

gac atg gac agt gag gat ggg gaa gaa agt gaa gag gag gac cgt gac 2259 
Asp Met Asp Ser Glu Asp Gly Glu Glu Ser Glu Glu Glu Asp Arg Asp 
735 740 745 

aaa gat gtg gac cca ggc ttc cgt caa cag ttg atg gaa gtg tta aaa 2307 
Lys Asp Val Asp Pro Gly Phe Arg Gin Gin Leu Met Glu Val Leu Lys 
750 755 760 

get ggg aat gca ttg ggt gga gtg gac aac gag gag gag gag gag ctt 2355 
Ala Gly Asn Ala Leu Gly Gly Val Asp Asn Glu Glu Glu Glu Glu Leu 
765 770 775 780 

ggg gat gag gee atg atg gee ctg gac cag aac ctg gee age eta ttt 2403 
Gly Asp Glu Ala Met Met Ala Leu Asp Gin Asn Leu Ala Ser Leu Phe 
785 790 795 

aaa gag cag aag atg cgc ate cag gee egg aat gag gag aaa aac aag 2451 
Lys Glu Gin Lys Met Arg He Gin Ala Arg Asn Glu Glu Lys Asn Lys 
800 805 810 

eta cag aag gag aag aag etc cga egg gac ttc caa ate agg gca eta 2499 
Leu Gin Lys Glu Lys Lys Leu Arg Arg Asp Phe Gin He Arg Ala Leu 



28/223 



WO 2005/038022 



PCT/JP2004/015879 



815 820 825 

gac ctg ate gag gtg ctg gtg acc aag cag cct gag cac ccc ctg ate 2547 
Asp Leu He Glu Val Leu Val Thr Lys Gin Pro Glu His Pro Leu He 
830 835 840 

ctg gaa eta ctt gag cca ctg ctg aac gtg ate cag cac age atg cgc 2595 
Leu Glu Leu Leu Glu Pro Leu Leu Asn Val He Gin His Ser Met Arg 
845 850 855 860 

age aaa ggc tec acc aag cag gag cag gac etc ctg cac aag acc gee 2643 
Ser Lys Gly Ser Thr Lys Gin Glu Gin Asp Leu Leu His Lys Thr Ala 
865 870 875 

cgc ate ttc atg cac cac ctg tgt cgt gee cgc cgc tac tgc cac gag 2691 
Arg He Phe Met His His Leu Cys Arg Ala Arg Arg Tyr Cys His Glu 
880 885 890 

gtg ggg ccg tgt gca gag get ctg cat gee cag gtg gag agg ctt gtg 2739 
Val Gly Pro Cys Ala Glu Ala Leu His Ala Gin Val Glu Arg Leu Val 
895 900 905 

cag cag get ggc age cag get gat gee tct gtc gee eta tac tat ttc 2787 
Gin Gin Ala Gly Ser Gin Ala Asp Ala Ser Val Ala Leu Tyr Tyr Phe 
910 915 920 

aat gec tct ctg tac ctg ctg cga gtc etc aag ggc aac acc aat aag 2835 
Asn Ala Ser Leu Tyr Leu Leu Arg Val Leu Lys Gly Asn Thr Asn Lys 
925 930 935 940 

agg cac caa gat ggt cat aag tta cac gga get gac aca gag gac tea 2883 
Arg His Gin Asp Gly His Lys Leu His Gly Ala Asp Thr Glu Asp Ser 
945 950 955 

gag gac cag get get aac tgc tta gac ttg gac ttt gtg acc egg gtg 2931 
Glu Asp Gin Ala Ala Asn Cys Leu Asp Leu Asp Phe Val Thr Arg Val 
960 965 970 

tat tea gca tea ctg gaa tct ctt ctg acc aag cgt aac age tea ctt 2979 
Tyr Ser Ala Ser Leu Glu Ser Leu Leu Thr Lys Arg Asn Ser Ser Leu 
975 980 985 

acg gtc ccc atg ttc etc age etc ttc tec aga tac cca gtg ate tgt 3027 
Thr Val Pro Met Phe Leu Ser Leu Phe Ser Arg Tyr Pro Val He Cys 
990 995 1000 
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aag aac ctg ctt ccc gtc ctg get cag cat gtg get ggc cca tct 3072 

Lys Asn Leu Leu Pro Val Leu Ala Gin His Val Ala Gly Pro Ser 
1005 1010 1015 

egg ccc cgc cat cag gec cag gca tgc ctg atg etc cag aag act 3117 

Arg Pro Arg His Gin Ala Gin Ala Cys Leu Met Leu Gin Lys Thr 
1020 1025 1030 

ctg tct gca cga gag ctg aga gtc tgt ttt gag gat cct gag tgg 3162 
Leu Ser Ala Arg Glu Leu Arg Val Cys Phe Glu Asp Pro Glu Trp 
1035 1040 1045 

gag cag ctg att acc caa etc ttg gga aag gee ace cag ace ctg 3207 

Glu Gin Leu He Thr Gin Leu Leu Gly Lys Ala Thr Gin Thr Leu 
1050 1055 1060 

cag act ctt ggg gag gca cag age aag ggg gag cac cag aag gag 3252 

Gin Thr Leu Gly Glu Ala Gin Ser Lys Gly Glu His Gin Lys Glu 
1065 1070 1075 

eta tec ate ttg gag ctg ctg aac act ctg ttg agg aca gtc aat 3297 

Leu Ser He Leu Glu Leu Leu Asn Thr Leu Leu Arg Thr Val Asn 
1080 1085 1090 

cac gag aag ctg tct gtg gac etc act get ccc ttg ggc gtg ctt 3342 

His Glu Lys Leu Ser Val Asp Leu Thr Ala Pro Leu Gly Val Leu 
1095 1100 1105 

cag age aag caa cag aag ctg cag caa age ctg cag cag ggg aat 3387 

Gin Ser Lys Gin Gin Lys Leu Gin Gin Ser Leu Gin Gin Gly Asn 
1110 1115 1120 

cac tea tct ggc tec aat cgc etc tat gat etc tac tgg cag gee 3432 

His Ser Ser Gly Ser Asn Arg Leu Tyr Asp Leu Tyr Trp Gin Ala 
1125 1130 1135 

atg agg atg eta gga gtc caa cgt cca aag tea gaa aag aag aat 3477 

Met Arg Met Leu Gly Val Gin Arg Pro Lys Ser Glu Lys Lys Asn 
1140 1145 1150 

gee aag gat att cct agt gac acc cag age ccc gtc age aca aag 3522 

Ala Lys Asp He Pro Ser Asp Thr Gin Ser Pro Val Ser Thr Lys 
1155 1160 1165 



30/223 



WO 2005/038022 



PCT/JP2004/015879 



egg aag aaa aag gga ttc ttg cca gag acc aag aag cga aag aaa 3567 
Arg Lys Lys Lys Gly Phe Leu Pro Glu Thr Lys Lys Arg Lys Lys 
1170 1175 1180 

ctt aaa tct gag ggc acc aca cca gaa aag aat get gcg tea cag 3612 
Leu Lys Ser Glu Gly Thr Thr Pro Glu Lys Asn Ala Ala Ser Gin 
1185 1190 1195 

cag gat gca gtg aca gag ggt gec atg cct get gee act ggt aaa 3657 
Gin Asp Ala Val Thr Glu Gly Ala Met Pro Ala Ala Thr Gly Lys 
1200 1205 1210 

gac cag ccc ccc age aca ggc aag aag aaa agg aag agg gta aag 3702 
Asp Gin Pro Pro Ser Thr Gly Lys Lys Lys Arg Lys Arg Val Lys 
1215 1220 1225 

gee age acc cca tec cag gtg aat ggg ata act ggg gee aag agt 3747 
Ala Ser Thr Pro Ser Gin Val Asn Gly He Thr Gly Ala Lys Ser 
1230 1235 1240 

cca get ccc agt aac ccc acc eta age ccc age acc cct gec aag 3792 
Pro Ala Pro Ser Asn Pro Thr Leu Ser Pro Ser Thr Pro Ala Lys 
1245 1250 1255 

acc cca aaa ctg cag aag aaa aaa gag aag ctg tea cag gtg aat 3837 
Thr Pro Lys Leu Gin Lys Lys Lys Glu Lys Leu Ser Gin Val Asn 
1260 1265 1270 

gga gee act cct gtg tec ccc ata gag cct gaa age aaa aag cat 3882 
Gly Ala Thr Pro Val Ser Pro He Glu Pro Glu Ser Lys Lys His 
1275 1280 1285 

cat cag gag gca etc age aca aag gag gtc ata aga aag tec ccc 3927 
His Gin Glu Ala Leu Ser Thr Lys Glu Val He Arg Lys Ser Pro 
1290 1295 1300 

cac ccc cag tct gee ctg cca aag aaa aga gca agg ctg tct ctg 3972 
His Pro Gin Ser Ala Leu Pro Lys Lys Arg Ala Arg Leu Ser Leu 
1305 1310 1315 

gtg age agg age ccc age ctg tta cag agt ggg gtc aag aaa agg 4017 
Val Ser Arg Ser Pro Ser Leu Leu Gin Ser Gly Val Lys Lys Arg 
1320 1325 1330 

aga gtg gec age agg aga gtg cag aca cct tga gtgtgtatag 4060 
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Arg Val Ala Ser Arg Arg Val Gin Thr Pro 
1335 1340 

tctgtttccc tgccctagag actcctattt tttcaccaat attttaataa acaatccatg 4120 
atgcta 4126 



<210> 8 

<211> 1344 

<212> PRT 

<213> Mouse 

<400> 8 

Met Ala Glu Met Lys Ser Pro Thr Lys Ala Glu Pro Ala Thr Pro Ala 
15 10 15 



Glu Ala Ala Gin Ser Asp Arg His Ser Leu Leu Glu His Ser Arg Glu 
20 25 30 



Phe Leu Asp Phe Phe Trp Asp He Ala Lys Pro Asp Gin Glu Thr Arg 
35 40 45 



Leu Arg Ala Thr Glu Lys Leu Leu Glu Tyr Leu Arg Thr Arg Pro Asn 
50 55 60 



Asp Ser Glu Met Lys Tyr Ala Leu Lys Arg Leu He Thr Gly Leu Gly 
65 70 75 80 



Val Gly Arg Glu Ala Ala Thr Ala Cys Tyr Ser Leu Ala Leu Ala Gin 
85 90 95 



Leu Leu Gin Ser Phe Glu Asp He Pro Leu Cys Asp He Leu Asp Gin 
100 105 110 



He Gin Glu Lys Tyr Ser Leu Gin Ala Met Asn Lys Ala Met Met Arg 
115 120 125 
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Pro Ser Leu Phe Ala Asn Leu Phe Gly Val Leu Ala Leu Phe Gin Ser 
130 135 140 



Gly Arg Leu Val Lys Asp Lys Glu Ala Leu Met Lys Ser Val Gin Leu 
145 150 155 160 



Leu Lys He Leu Ser Gin His Pro Asn His Leu Gin Gly Gin Pro He 
165 170 175 



Lys Ala Leu Val Asp He Leu Ser Glu Val Pro Glu Ser Met Phe Gin 
180 185 190 



Glu He Leu Pro Lys Val Leu Lys Gly Asn Met Lys Val He Leu Arg 
195 200 205 



Ser Pro Lys Tyr Leu Glu Leu Phe Leu Leu Ala Lys Gin Arg Val Pro 
210 215 220 



Thr Lys Leu Glu Ser Leu Met Gly Ser Val Asp Leu Phe Ser Glu Asp 
225 230 235 240 



Asn He Pro Ser Leu Val Asn He Leu Lys Val Ala Ala Asn Ser Val 
245 250 255 



Lys Lys Glu His Lys Leu Pro Asn Val Ala Leu Asp Leu Leu Arg Leu 
260 265 270 



Ala Leu Lys Glu Ser Arg Phe Glu Leu Phe Trp Lys Lys Val Leu Glu 
275 280 285 



Glu Gly Leu Leu Lys Asn Pro Ser Trp Thr Ser Ser Tyr Met Cys Phe 
290 295 300 
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Arg Leu Leu Gly Ala Ser Leu Pro Leu Leu Ser Glu Glu Gin Leu Gin 
305 310 315 320 



Leu Val Met Arg Gly Asp Leu He Arg His Phe Gly Glu Asn Met Val 
325 330 335 



lie Ser Lys Pro Gin Asn Leu Phe Lys He lie Pro Glu He Ser Thr 
340 345 350 



Tyr Val Gly Thr Phe Leu Glu Gly Cys Gin Asp Asp Pro Lys Arg Gin 
355 360 365 



Leu Thr Met Met Val Ala Phe Thr Thr He Thr Asn Gin Gly Leu Pro 
370 375 380 



Val Met Pro Thr Phe Trp Arg Val Thr Arg Phe Leu Asn Ala Glu Ala 
385 390 395 400 



Leu Gin Ser Tyr Val Ala Trp Leu Arg Asp Met Phe Leu Gin Pro Asp 
405 410 415 



Leu Asn Ser Leu Val Asp Phe Ser Thr Ala Asn Gin Lys Arg Ala Gin 
420 425 430 



Asp Ala Ser Leu Asn Val Pro Glu Arg Ala Val Phe Arg Leu Arg Lys 
435 440 445 



Trp He He His Arg Leu Val Ser Leu Val Asp His Leu His Leu Glu 
450 455 460 



Lys Asp Glu Ala Val Val Glu Gin He Ala Arg Phe Cys Leu Phe His 
465 470 475 480 
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Ala Phe Phe Lys Thr Lys Lys Ala Thr Pro Gin He Pro Glu Thr Lys 
485 490 495 



Gin His Phe Ser Phe Pro Leu Asp Asp Arg Asn Arg Gly Val Phe Val 
500 505 510 



Ser Ala Phe Phe Ser Leu Leu Gin Thr Leu Ser Val Lys Phe Arg Gin 
515 520 525 



Thr Pro Asp Leu Ala Glu Asn Gly Lys Pro Trp Thr Tyr Arg Leu Val 
530 535 540 



Gin Leu Ala Asp Met Leu Leu Asn His Asn Arg Asn Val Thr Ser Val 
545 550 555 560 



Thr Ser Leu Thr Thr Gin Gin Arg Gin Ala Trp Asp Gin Met Met Ser 
565 570 575 



Thr Leu Lys Glu Leu Glu Ala Arg Ser Ser Glu Thr Arg Ala He Ala 
580 585 590 



Phe Gin His Leu Leu Leu Leu Val Gly Leu His He Phe Lys Ser Pro 
595 600 605 



Ala Glu Ser Cys Asp Val Leu Gly Asp He Gin Thr Cys He Lys Lys 
610 615 620 



Ser Met Glu Gin Asn Pro Arg Arg Ser Arg Ser Arg Ala Lys Ala Ser 
625 630 635 640 



Gin Glu Pro Val Trp Val Glu Val Met Val Glu He Leu Leu Ser Leu 
645 650 655 



Leu Ala Gin Pro Ser Asn Leu Met Arg Gin Val Val Arg Ser Val Phe 
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660 



665 



670 



Gly His He Cys Pro His Leu Thr Pro Arg Cys Leu Gin Leu He Leu 
675 680 685 



Ala Val Leu Ser Pro Val Thr Asn Glu Asp Glu Asp Asp Asn Val Val 
690 695 700 



Val Thr Asp Asp Ala Asp Glu Lys Gin Leu Gin His Gly Glu Asp Glu 
705 710 715 720 



Asp Ser Asp Asn Glu Asp Asn Lys Asn Ser Glu Ser Asp Met Asp Ser 
725 730 735 



Glu Asp Gly Glu Glu Ser Glu Glu Glu Asp Arg Asp Lys Asp Val Asp 
740 745 750 



Pro Gly Phe Arg Gin Gin Leu Met Glu Val Leu Lys Ala Gly Asn Ala 
755 760 765 



Leu Gly Gly Val Asp Asn Glu Glu Glu Glu Glu Leu Gly Asp Glu Ala 
770 775 780 



Met Met Ala Leu Asp Gin Asn Leu Ala Ser Leu Phe Lys Glu Gin Lys 
785 790 795 800 



Met Arg He Gin Ala Arg Asn Glu Glu Lys Asn Lys Leu Gin Lys Glu 
805 810 815 



Lys Lys Leu Arg Arg Asp Phe Gin He Arg Ala Leu Asp Leu He Glu 
820 825 830 



Val Leu Val Thr Lys Gin Pro Glu His Pro Leu He Leu Glu Leu Leu 
835 840 845 
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Glu Pro Leu Leu Asn Val He Gin His Ser Met Arg Ser Lys Gly Ser 
850 855 860 



Thr Lys Gin Glu Gin Asp Leu Leu His Lys Thr Ala Arg He Phe Met 
865 870 875 S80 



His His Leu Cys Arg Ala Arg Arg Tyr Cys His Glu Val Gly Pro Cys 
885 890 895 



Ala Glu Ala Leu His Ala Gin Val Glu Arg Leu Val Gin Gin Ala Gly 
900 905 910 



Ser Gin Ala Asp Ala Ser Val Ala Leu Tyr Tyr Phe Asn Ala Ser Leu 
915 920 925 



Tyr Leu Leu Arg Val Leu Lys Gly Asn Thr Asn Lys Arg His Gin Asp 
930 935 940 



Gly His Lys Leu His Gly Ala Asp Thr Glu Asp Ser Glu Asp Gin Ala 
945 950 955 960 



Ala Asn Cys Leu Asp Leu Asp Phe Val Thr Arg Val Tyr Ser Ala Ser 
965 970 975 



Leu Glu Ser Leu Leu Thr Lys Arg Asn Ser Ser Leu Thr Val Pro Met 
980 985 990 



Phe Leu Ser Leu Phe Ser Arg Tyr Pro Val He Cys Lys Asn Leu Leu 
995 1000 1005 



Pro Val Leu Ala Gin His Val Ala Gly Pro Ser Arg Pro Arg His 
1010 1015 1020 
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Gin Ala Gin Ala Cys Leu Met Leu Gin Lys Thr Leu Ser Ala Arg 
1025 1030 1035 



Glu Leu Arg Val Cys Phe Glu Asp Pro Glu Trp Glu Gin Leu He 
1040 1045 1050 



Thr Gin Leu Leu Gly Lys Ala Thr Gin Thr Leu Gin Thr Leu Gly 
1055 1060 1065 



Glu Ala Gin Ser Lys Gly Glu His Gin Lys Glu Leu Ser He Leu 
1070 1075 1080 



Glu Leu Leu Asn Thr Leu Leu Arg Thr Val Asn His Glu Lys Leu 
1085 1090 1095 



Ser Val Asp Leu Thr Ala Pro Leu Gly Val Leu Gin Ser Lys Gin 
1100 1105 1110 



Gin Lys Leu Gin Gin Ser Leu Gin Gin Gly Asn His Ser Ser Gly 
1115 1120 1125 



Ser Asn Arg Leu Tyr Asp Leu Tyr Trp Gin Ala Met Arg Met Leu 
1130 1135 1140 



Gly Val Gin Arg Pro Lys Ser Glu Lys Lys Asn Ala Lys Asp He 
1145 1150 1155 



Pro Ser Asp Thr Gin Ser Pro Val Ser Thr Lys Arg Lys Lys Lys 
1160 1165 1170 



Gly Phe Leu Pro Glu Thr Lys Lys Arg Lys Lys Leu Lys Ser Glu 
1175 1180 1185 
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Gly Thr Thr Pro Glu Lys Asn Ala Ala Ser Gin Gin Asp Ala Val 
1190 1195 1200 



Thr Glu Gly Ala Met Pro Ala Ala Thr Gly Lys, Asp Gin Pro Pro 
1205 1210 1215 



Ser Thr Gly Lys Lys Lys Arg Lys Arg Val Lys Ala Ser Thr Pro 
1220 1225 1230 



Ser Gin Val Asn Gly He Thr Gly Ala Lys Ser Pro Ala Pro Ser 
1235 1240 1245 



Asn Pro Thr Leu Ser Pro Ser Thr Pro Ala Lys Thr Pro Lys Leu 
1250 1255 1260 



Gin Lys Lys Lys Glu Lys Leu Ser Gin Val Asn Gly Ala Thr Pro 
1265 1270 1275 



Val Ser Pro He Glu Pro Glu Ser Lys Lys His His Gin Glu Ala 
1280 1285 1290 



Leu Ser Thr Lys Glu Val He Arg Lys Ser Pro His Pro Gin Ser 
1295 1300 1305 



Ala Leu Pro Lys Lys Arg Ala Arg Leu Ser Leu Val Ser Arg Ser 
1310 1315 1320 



Pro Ser Leu Leu Gin Ser Gly Val Lys Lys Arg Arg Val Ala Ser 
1325 1330 1335 



Arg Arg Val Gin Thr Pro 
1340 



<210> 9 
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<211> 2851 
<212> DNA 
<213> Mouse 

<220> 

<221> CDS 

<222> (76). . (2349) 

<223> 

<400> 9 

acgcgggggg aagtgcagcg tgcgtgcggt ttggtgggtc gctgtgtgcg ctccgcgtgt 60 

gcagccgcgt gggcc atg ggg egg egg gcg egg ggc egg egg ttc cag cag 111 
Met Gly Arg Arg Ala Arg Gly Arg Arg Phe Gin Gin 
1 5 10 

ccg ccg cag cct gag ggc gag gaa gac gec age gac ggc ggc aga aag 159 
Pro Pro Gin Pro Glu Gly Glu Glu Asp Ala Ser Asp Gly Gly Arg Lys 
15 20 25 

cga ggc cag gcg ggc tgg gaa ggt ggc tat ccc gag ate gta aag gag 207 
Arg Gly Gin Ala Gly Trp Glu Gly Gly Tyr Pro Glu He Val Lys Glu 
30 35 40 

aac aag etc ttc gag cac tac tat cag gaa etc aag ate gtg cca gag 255 
Asn Lys Leu Phe Glu His Tyr Tyr Gin Glu Leu Lys lie Val Pro Glu 
45 50 55 60 

gga gaa tgg gac caa ttc atg gag tea etc cga gaa cct etc cca gee 303 
Gly Glu Trp Asp Gin Phe Met Glu Ser Leu Arg Glu Pro Leu Pro Ala 
65 70 75 

aca ctg aga ate act ggg tac aaa age cat gee aaa gag att etc cat 351 
Thr Leu Arg He Thr Gly Tyr Lys Ser His Ala Lys Glu He Leu His 
80 85 90 

tgc ttg aag aac aag tac ttt aag gag ttg gag gac ctg gaa gta gat 399 
Cys Leu Lys Asn Lys Tyr Phe Lys Glu Leu Glu Asp Leu Glu Val Asp 
95 100 105 

gga cag aaa gtt gaa gtt cca caa cca eta age tgg tac cct gaa gaa 447 
Gly Gin Lys Val Glu Val Pro Gin Pro Leu Ser Trp Tyr Pro Glu Glu 
110 115 120 



ctt gee tgg cat aca aac tta agt egg aaa ate ttg agg aag tec ccg 495 
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Leu Ala Trp His Thr Asn Leu Ser Arg Lys lie Leu Arg Lys Ser Pro 
125 130 135 140 

ttg ttg gca aag ttc cat cag ttc ctg gtc age gag act gag tct gga 543 
Leu Leu Ala Lys Phe His Gin Phe Leu Val Ser Glu Thr Glu Ser Gly 
145 150 155 

aac ate age cgc cag gag get gtc age atg ate ccc cca ctg ctg etc 591 
Asn He Ser Arg Gin Glu Ala Val Ser Met He Pro Pro Leu Leu Leu 
160 165 170 

aac gtg gag cca cac cat aag ate tta gac atg tgt gca gee cct gga 639 
Asn Val Glu Pro His His Lys He Leu Asp Met Cys Ala Ala Pro Gly 
175 180 185 

tec aag acc aca cag tta att gaa atg ttg cat gca gac atg agt gtg . 687 
Ser Lys Thr Thr Gin Leu He Glu Met Leu His Ala Asp Met Ser Val 
190 195 200 

ccc ttt cca gag gga ttt gta ate gca aat gac gtg gac aac aag cgc 735 
Pro Phe Pro Glu Gly Phe Val He Ala Asn Asp Val Asp Asn Lys Arg 
205 210 215 220 

tgc tat ctg etc gtc cat cag gec aaa agg ttg age agt ccc tgc ate 783 
Cys Tyr Leu Leu Val His Gin Ala Lys Arg Leu Ser Ser Pro Cys He 
225 230 235 

atg gtg gta aac cat gac gca tec age ata cct aga ctt aca gta gat 831 
Met Val Val Asn His Asp Ala Ser Ser He Pro Arg Leu Thr Val Asp 
240 245 250 

gtg gac gga agg aaa gag att etc ttc tat gat cga att tta tgt gat 879 
Val Asp Gly Arg Lys Glu He Leu Phe Tyr Asp Arg He Leu Cys Asp 
255 260 265 

gtc cct tgc agt ggc gat ggc aca atg aga aaa aac att gat gtc tgg 927 
Val Pro Cys Ser Gly Asp Gly Thr Met Arg Lys Asn He Asp Val Trp 
270 275 280 

aag aaa tgg aca acc tta aac age ttg cag etc cat ggc ctg cag ctt 975 
Lys Lys Trp Thr Thr Leu Asn Ser Leu Gin Leu His Gly Leu Gin Leu 
285 290 295 300 

egg att gca act cga ggt get gag cag ctg gcg gaa ggt ggc agg atg 1023 
Arg He Ala Thr Arg Gly Ala Glu Gin Leu Ala Glu Gly Gly Arg Met 
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305 310 315 

gtg tat tec acg tgt tec ttg aac ccc gtg gag gat gaa gca gtg ate 1071 
Val Tyr Ser Thr Cys Ser Leu Asn Pro Val Glu Asp Glu Ala Val He 
320 325 330 

gca get ctg eta gag aag agt gaa gga get ctt gag ctt get gat gtg 1119 
Ala Ala Leu Leu Glu Lys Ser Glu Gly Ala Leu Glu Leu Ala Asp Val 
335 340 345 

tct get gag ttg cca gga ctg aag tgg atg cct gga gtc tea cag tgg 1167 
Ser Ala Glu Leu Pro Gly Leu Lys Trp Met Pro Gly Val Ser Gin Trp 
350 355 360 

aag gtc atg act aga gac ggg cag tgg ttt gca gac tgg cat gag gtt 1215 
Lys Val Met Thr Arg Asp Gly Gin Trp Phe Ala Asp Trp His Glu Val 
365 370 375 380 

ccc cag ggc agg cat aca caa ate cga cct ace atg ttc cca cca acg 1263 
Pro Gin Gly Arg His Thr Gin He Arg Pro Thr Met Phe Pro Pro Thr 
385 390 395 

gac ctg gag aag eta cag gca atg cat eta gag cga tgc ctt cga ate 1311 
Asp Leu Glu Lys Leu Gin Ala Met His Leu Glu Arg Cys Leu Arg He 
400 405 410 

ctg ccc cat cat cag aat act gga ggg ttc ttt gtg gca gta ttg gtc 1359 
Leu Pro His His Gin Asn Thr Gly Gly Phe Phe Val Ala Val Leu Val 
415 420 425 

aag aaa gca cca atg ccg tgg aac aaa cgt cag ccc aag gtc cag aat 1407 
Lys Lys Ala Pro Met Pro Trp Asn Lys Arg Gin Pro Lys Val Gin Asn 
430 435 440 

aaa tct gca gaa gec aga gaa ccc agg gta tec age cat gtg get gec 1455 
Lys Ser Ala Glu Ala Arg Glu Pro Arg Val Ser Ser His Val Ala Ala 
445 450 455 460 

aca gag gga aat ccc agt gac cag tct gag ctg gaa agt cag atg ata 1503 
Thr Glu Gly Asn Pro Ser Asp Gin Ser Glu Leu Glu Ser Gin Met He 
465 470 475 

act gga get ggt gac tta gaa aca get cac aac act gag aat aca gag 1551 
Thr Gly Ala Gly Asp Leu Glu Thr Ala His Asn Thr Glu Asn Thr Glu 
480 485 490 
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age aat gag aag aaa gat ggc gtg tgt ggc cct cct cca tea aag aaa 1599 
Ser Asn Glu Lys Lys Asp Gly Val Cys Gly Pro Pro Pro Ser Lys Lys 
495 500 505 

atg aag ttg ttt gga ttt aaa gaa gat cca ttt gta ttc att cct gaa 1647 
Met Lys Leu Phe Gly Phe Lys Glu Asp Pro Phe Val Phe He Pro Glu 
510 515 520 

gat gat cct tta ttt cca cct att gag aag ttt tat gec ttg gat cct 1695 
Asp Asp Pro Leu Phe Pro Pro He Glu Lys Phe Tyr Ala Leu Asp Pro 
525 530 535 540 

tea ttc ccg agg atg aat ctg tta acc cga acc aca gaa gga aag aag 1743 
Ser Phe Pro Arg Met Asn Leu Leu Thr Arg Thr Thr Glu Gly Lys Lys 
545 550 555 

egg cag ctt tat atg gtc tec aag gag ctg agg aat gta ctg ctg aac 1791 
Arg Gin Leu Tyr Met Val Ser Lys Glu Leu Arg Asn Val Leu Leu Asn 
560 565 570 

aac age gag aag atg aag gtc att aac act ggg ata aaa gtc tgg tgt 1839 
Asn Ser Glu Lys Met Lys Val He Asn Thr Gly He Lys Val Trp Cys 
575 580 585 

cga aat aac agt ggt gaa gaa ttc gat tgt gca ttc cgt ttg gca cag 1887 
Arg Asn Asn Ser Gly Glu Glu Phe Asp Cys Ala Phe Arg Leu Ala Gin 
590 595 600 

gag gga ata tat aca ttg tat cca ttt ate aat tea aga ate ate act 1935 
Glu Gly He Tyr Thr Leu Tyr Pro Phe He Asn Ser Arg He He Thr 
605 610 615 620 

gta tea atg gaa gac gtg aag aca ctg ttg acc cag gag aac cca ttc 1983 
Val Ser Met Glu Asp Val Lys Thr Leu Leu Thr Gin Glu Asn Pro Phe 
625 630 635 

ttt aga aaa ctg age agt gag gee tac agt caa gtc aag gac etc gca 2031 
Phe Arg Lys Leu Ser Ser Glu Ala Tyr Ser Gin Val Lys Asp Leu Ala 
640 645 650 

aag gga agt gtt gtg ctg aag tat gag cca gat tct gcg aat cca gac 2079 
Lys Gly Ser Val Val Leu Lys Tyr Glu Pro Asp Ser Ala Asn Pro Asp 
655 660 665 
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acc etc cag tgc ccc ate gtg ctg tgt ggg tgg egg gga aag gee tct 2127 
Thr Leu Gin Cys Pro He Val Leu Cys Gly Trp Arg Gly Lys Ala Ser 
670 675 680 

att cga act ttt gtg ccc aaa aat gag egg ctt cat tat etc agg atg 2175 
He Arg Thr Phe Val Pro Lys Asn Glu Arg Leu His Tyr Leu Arg Met 
685 690 695 700 

atg ggt ctg gag gta ctg gga gaa aag aag aaa gag gga gtc att ctt 2223 
Met Gly Leu Glu Val Leu Gly Glu Lys Lys Lys Glu Gly Val He Leu 
705 710 715 

acc aat gag aat get gee age cca gag cag cct gga gat gag gat gec 2271 
Thr Asn Glu Asn Ala Ala Ser Pro Glu Gin Pro Gly Asp Glu Asp Ala 
720 725 730 

aag cag aca gca caa gac ccc tgc gtc cca gac tec gtc cct ggc tgt 2319 
Lys Gin Thr Ala Gin Asp Pro Cys Val Pro Asp Ser Val Pro Gly Cys 
735 740 745 

gat gca get gca get gag cca tec egg tga aggagtcttc acacaatgaa 2369 
Asp Ala Ala Ala Ala Glu Pro Ser Arg 
750 755 

ttggtaccat ccgttgttgg agatcaaacc tagaatgtcc ttagccaggg acctggaaat 2429 

gagtggtggc cacagtctgt taggagtege ttttgeagag tggatacatg tttctgctgt 2489 

taaaggctaa cagcctttgc agaagttcag atcccttgtt ggecagtatt gacctagtct 2549 

tctaaaacga cagtaaaagt ctacaagtct ttgggaagca gctctatcta tetatgettt 2609 

aatactttct ggactgeaca ccagtgtgct gtgeagtcat gctgacactg aggtctcagg 2669 

tgacttctgt gcctttgtga taaagggtga gataagecat ctcagaggga aggctggtga 2729 

atcatgacag cagttttggg gaccctttgt gcttatcctg gagttgtttt aagtggggtg 2789 

gagattgett gggtcatgaa ataaagagct attatgatca tgaaaaaaaa aaaaaaaaaa 2849 

aa 2851 



<210> 10 
<211> 757 
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<212> PRT 
<213> Mouse 

<400> 10 

Met Gly Arg Arg Ala Arg Gly Arg Arg Phe Gin Gin Pro Pro Gin Pro 
15 10 15 



Glu Gly Glu Glu Asp Ala Ser Asp Gly Gly Arg Lys Arg Gly Gin Ala 
20 25 30 



Gly Trp Glu Gly Gly Tyr Pro Glu He Val Lys Glu Asn Lys Leu Phe 
35 40 45 



Glu His Tyr Tyr Gin Glu Leu Lys He Val Pro Glu Gly Glu Trp Asp 
50 55 60 



Gin Phe Met Glu Ser Leu Arg Glu Pro Leu Pro Ala Thr Leu Arg He 
65 70 75 80 



Thr Gly Tyr Lys Ser His Ala Lys Glu He Leu His Cys Leu Lys Asn 
85 90 95 



Lys Tyr Phe Lys Glu Leu Glu Asp Leu Glu Val Asp Gly Gin Lys Val 
100 105 110 



Glu Val Pro Gin Pro Leu Ser Trp Tyr Pro Glu Glu Leu Ala Trp His 
115 120 125 



Thr Asn Leu Ser Arg Lys He Leu Arg Lys Ser Pro Leu Leu Ala Lys 
130 135 140 



Phe His Gin Phe Leu Val Ser Glu Thr Glu Ser Gly Asn He Ser Arg 
145 150 155 160 
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Gin Glu Ala Val Ser Met lie Pro Pro Leu Leu Leu Asn Val Glu Pro 
165 170 175 



His His Lys He Leu Asp Met Cys Ala Ala Pro Gly Ser Lys Thr Thr 
180 185 190 



Gin Leu He Glu Met Leu His Ala Asp Met Ser Val Pro Phe Pro Glu 
195 200 205 



Gly Phe Val He Ala Asn Asp Val Asp Asn Lys Arg Cys Tyr Leu Leu 
210 215 220 



Val His Gin Ala Lys Arg Leu Ser Ser Pro Cys He Met Val Val Asn 
225 230 235 240 



His Asp Ala Ser Ser He Pro Arg Leu Thr Val Asp Val Asp Gly Arg 
245 250 255 



Lys Glu He Leu Phe Tyr Asp Arg He Leu Cys Asp Val Pro Cys Ser 
260 265 270 



Gly Asp Gly Thr Met Arg Lys Asn He Asp Val Trp Lys Lys Trp Thr 
275 280 285 



Thr Leu Asn Ser Leu Gin Leu His Gly Leu Gin Leu Arg He Ala Thr 
290 295 300 



Arg Gly Ala Glu Gin Leu Ala Glu Gly Gly Arg Met Val Tyr Ser Thr 
305 310 315 320 



Cys Ser Leu Asn Pro Val Glu Asp Glu Ala Val He Ala Ala Leu Leu 
325 330 335 



Glu Lys Ser Glu Gly Ala Leu Glu Leu Ala Asp Val Ser Ala Glu Leu 
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340 



345 



350 



Pro Gly Leu Lys Trp Met Pro Gly Val Ser Gin Trp Lys Val Met Thr 
355 360 365 



Arg Asp Gly Gin Trp Phe Ala Asp Trp His Glu Val Pro Gin Gly Arg 
370 375 380 



His Thr Gin He Arg Pro Thr Met Phe Pro Pro Thr Asp Leu Glu Lys 
385 390 395 400 



Leu Gin Ala Met His Leu Glu Arg Cys Leu Arg lie Leu Pro His His 
405 410 415 



Gin Asn Thr Gly Gly Phe Phe Val Ala Val Leu Val Lys Lys Ala Pro 
420 425 430 



Met Pro Trp Asn Lys Arg Gin Pro Lys Val Gin Asn Lys Ser Ala Glu 
435 440 445 



Ala Arg Glu Pro Arg Val Ser Ser His Val Ala Ala Thr Glu Gly Asn 
450 455 460 



Pro Ser Asp Gin Ser Glu Leu Glu Ser Gin Met He Thr Gly Ala Gly 
465 470 475 480 



Asp Leu Glu Thr Ala His Asn Thr Glu Asn Thr Glu Ser Asn Glu Lys 
485 490 495 



Lys Asp Gly Val Cys Gly Pro Pro Pro Ser Lys Lys Met Lys Leu Phe 
500 505 510 



Gly Phe Lys Glu Asp Pro Phe Val Phe He Pro Glu Asp Asp Pro Leu 
515 520 525 
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Phe Pro Pro He Glu Lys Phe Tyr Ala Leu Asp Pro Ser Phe Pro Arg 
530 535 540 



Met Asn Leu Leu Thr Arg Thr Thr Glu Gly Lys Lys Arg Gin Leu Tyr 
545 550 555 560 



Met Val Ser Lys Glu Leu Arg Asn Val Leu Leu Asn Asn Ser Glu Lys 
565 570 575 



Met Lys Val He Asn Thr Gly He Lys Val Trp Cys Arg Asn Asn Ser 
580 585 590 



Gly Glu Glu Phe Asp Cys Ala Phe Arg Leu Ala Gin Glu Gly He Tyr 
595 600 605 



Thr Leu Tyr Pro Phe He Asn Ser Arg He He Thr Val Ser Met Glu 
610 615 620 



Asp Val Lys Thr Leu Leu Thr Gin Glu Asn Pro Phe Phe Arg Lys Leu 
625 630 635 640 



Ser Ser Glu Ala Tyr Ser Gin Val Lys Asp Leu Ala Lys Gly Ser Val 
645 650 655 



Val Leu Lys Tyr Glu Pro Asp Ser Ala Asn Pro Asp Thr Leu Gin Cys 
660 665 670 



Pro He Val Leu Cys Gly Trp Arg Gly Lys Ala Ser He Arg Thr Phe 
675 680 685 



Val Pro Lys Asn Glu Arg Leu His Tyr Leu Arg Met Met Gly Leu Glu 
690 695 700 



48/223 



WO 2005/038022 



PCT/JP2004/015879 



Val Leu Gly Glu Lys Lys Lys Glu Gly Val He Leu Thr Asn Glu Asn 
705 710 715 720 



Ala Ala Ser Pro Glu Gin Pro Gly Asp Glu Asp Ala Lys Gin Thr Ala 
725 730 735 



Gin Asp Pro Cys Val Pro Asp Ser Val Pro Gly Cys Asp Ala Ala Ala 
740 745 750 



Ala Glu Pro Ser Arg 
755 



<210> 11 

<211> 1695 

<212> DNA 

<213> Mouse 

<220> 

<221> CDS 

<222> (14). . (1234) 

<223> 

<400> 11 

acttaaggct gcc atg ggg ccc agt get cct ctg ctg etc etc ttc ttt 49 

Met Gly Pro Ser Ala Pro Leu Leu Leu Leu Phe Phe 
1 5 10 

ttg tea tgg acg gga ccc ctt cag gga cag cag cac cac ctt gtg gag 97 
Leu Ser Trp Thr Gly Pro Leu Gin Gly Gin Gin His His Leu Val Glu 
15 .20 25 

tac atg gaa cgc cga eta get gcc tta gag gaa egg ctg gcc caa tgc 145 
Tyr Met Glu Arg Arg Leu Ala Ala Leu Glu Glu Arg Leu Ala Gin Cys 
30 35 40 

cag gat cag agt agt egg cat get gcc gag ctt egg gac ttc aaa aac 193 
Gin Asp Gin Ser Ser Arg His Ala Ala Glu Leu Arg Asp Phe Lys Asn 
45 50 55 60 

aag atg ttg cct etc ctg gag gtg gca gag aag gag egg gag ace etc 241 
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Lys Met Leu Pro Leu Leu Glu Val Ala Glu Lys Glu Arg Glu Thr Leu 
65 .70 75 

aga act gaa gca gac tec ate tea gga aga gtg gac cgt ctt gaa agg 289 
Arg Thr Glu Ala Asp Ser He Ser Gly Arg Val Asp Arg Leu Glu Arg 
80 85 90 

gag gta gac tat ctg gag aca cag aac cca get ttg ccc tgt gta gag 337 
Glu Val Asp Tyr Leu Glu Thr Gin Asn Pro Ala Leu Pro Cys Val Glu 
95 100 105 

ctg gat gag aag gtg act gga ggt cct gga gee aaa ggc aag ggc cga 385 
Leu Asp Glu Lys Val Thr Gly Gly Pro Gly Ala Lys Gly Lys Gly Arg 
110 115 120 

aga aat gag aaa tac gat atg gtg acg gac tgt age tac aca gtc get 433 
Arg Asn Glu Lys Tyr Asp Met Val Thr Asp Cys Ser Tyr Thr Val Ala 
125 130 135 140 

cag gtg agg tea atg aag ate ctg aag egg ttt ggt ggt tea get ggc 481 
Gin Val Arg Ser Met Lys He Leu Lys Arg Phe Gly Gly Ser Ala Gly 
145 150 155 

eta tgg acc aag gat ccg ctg ggg cca gca gag aag ate tac gtg tta 529 
Leu Trp Thr Lys Asp Pro Leu Gly Pro Ala Glu Lys He Tyr Val Leu 
160 165 170 

gac ggc acc cag aac gac acg get ttt gtc ttc cca agg ctg cgt gac 577 
Asp Gly Thr Gin Asn Asp Thr Ala Phe Val Phe Pro Arg Leu Arg Asp 
175 180 185 

ttc acc ctt gee atg get gee egg aaa get tec cga att egg gtg ccc 625 
Phe Thr Leu Ala Met Ala Ala Arg Lys Ala Ser Arg He Arg Val Pro 
190 195 200 

ttc ccc tgg gta ggc acg ggg cag ctg gtg tac ggt ggc ttc ctt tat 673 
Phe Pro Trp Val Gly Thr Gly Gin Leu Val Tyr Gly Gly Phe Leu Tyr 
205 210 215 220 

tat get cga agg cct cct gga gga cct gga ggg ggt ggt gaa ttg gag 721 
Tyr Ala Arg Arg Pro Pro Gly Gly Pro Gly Gly Gly Gly Glu Leu Glu 
225 230 235 

aac act ctg cag ctg ate aaa ttt cac ttg gca aac cga aca gtg gtg 769 
Asn Thr Leu Gin Leu He Lys Phe His Leu Ala Asn Arg Thr Val Val 
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240 245 250 

gat age tea gtg ttc cct gca gag age ctg ata ccc ccc tac ggc ctg 817 
Asp Ser Ser Val Phe Pro Ala Glu Ser Leu He Pro Pro Tyr Gly Leu 
255 260 . 265 

aca gca gat aca tat ate gac ctg gca get gat gag gag ggc ctg tgg 865 
Thr Ala Asp Thr Tyr He Asp Leu Ala Ala Asp Glu Glu Gly Leu Trp 
270 275 280 

get gtc tat gec act cga gat gat gac agg cat ttg tgt eta gee aag 913 
Ala Val Tyr Ala Thr Arg Asp Asp Asp Arg His Leu Cys Leu Ala Lys 
285 290 295 300 

tta gac cca cag aca ctt gac aca gag cag cag tgg gac aca cca tgt 961 
Leu Asp Pro Gin Thr Leu Asp Thr Glu Gin Gin Trp Asp Thr Pro Cys 
305 310 315 

ccc aga gag aac gca gag get gcg ttt gtc ate tgt ggg acc ctg tac 1009 
Pro Arg Glu Asn Ala Glu Ala Ala Phe Val He Cys Gly Thr Leu Tyr 
320 325 330 

gtt gtc tat aac acc cgc cct gee agt agg get cgt att cag tgt tec 1057 
Val Val Tyr Asn Thr Arg Pro Ala Ser Arg Ala Arg He Gin Cys Ser 
335 340 345 

ttc gat gee agt ggt act etc gee cct gaa agg gca gca etc tec tat 1105 
Phe Asp Ala Ser Gly Thr Leu Ala Pro Glu Arg Ala Ala Leu Ser Tyr 
350 355 360 

ttt cca cgc cga tat ggt gee cat gee age ctt cgc tat aac ccc cgt 1153 
Phe Pro Arg Arg Tyr Gly Ala His Ala Ser Leu Arg Tyr Asn Pro Arg 
365 370 375 380 

gag cgc cag ctg tat gee tgg gat gat ggc tat cag att gtc tac aaa 1201 
Glu Arg Gin Leu Tyr Ala Trp Asp Asp Gly Tyr Gin He Val Tyr Lys 
385 390 395 

ttg gag atg aag aag aag gag gag gaa gtt taa gcagctagcc ttgtgctctt 1254 
Leu Glu Met Lys Lys Lys Glu Glu Glu Val 
400 405 

gattcttatg cccagacatt tatattcctg tgagctctcc tgcagttcat ccttcaaaac 1314 

gaaggccagt ggtggtagct catataccct aatttctaaa ggacaaccaa attctcaagc 1374 
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ccctctgttt tatgcagaac tccagatcct gggtagcatt ttagaactga acagcaaaca 1434 

aacaccctaa atcttcactc ctgccctatg tccacaaagt ttagttccaa actcagagcc 1494 

ctgtcctttg gagagggtca accccagaca gcaggcgaca gcattcttgc cctcagtatg 1554 

accgaaggga gagaactcag agacaaagct gccctccctc ccttccccct ccagtgtagg 1614 

ggagaatggg gctttcccca catcactttg tatggtaaca gtttgcatta aaaggaaaac 1674 

ccacaaaaaa aaaaaaaaaa a 1695 



<210> 12 

<211> 406 

<212> PRT 

<213> Mouse 

<400> 12 

Met Gly Pro Ser Ala Pro Leu Leu Leu Leu Phe Phe Leu Ser Trp Thr 
15 10 15 



Gly Pro Leu Gin Gly Gin Gin His His Leu Val Glu Tyr Met Glu Arg 
20 25 30 



Arg Leu Ala Ala Leu Glu Glu Arg Leu Ala Gin Cys Gin Asp Gin Ser 
35 40 45 



Ser Arg His Ala Ala Glu Leu Arg Asp Phe Lys Asn Lys Met Leu Pro 
50 55 60 



Leu Leu Glu Val Ala Glu Lys Glu Arg Glu Thr Leu Arg Thr Glu Ala 
65 70 75 80 



Asp Ser He Ser Gly Arg Val Asp Arg Leu Glu Arg Glu Val Asp Tyr 
85 90 95 
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Leu Glu Thr Gin Asn Pro Ala Leu Pro Cys Val Glu Leu Asp Glu Lys 
100 105 110 



Val Thr Gly Gly Pro Gly Ala Lys Gly Lys Gly Arg Arg Asn Glu Lys 
115 120 125 



Tyr Asp Met Val Thr Asp Cys Ser Tyr Thr Val Ala Gin Val Arg Ser 
130 135 140 



Met Lys He Leu Lys Arg Phe Gly Gly Ser Ala Gly Leu Trp Thr Lys 
145 150 155 160 



Asp Pro Leu Gly Pro Ala Glu Lys He Tyr Val Leu Asp Gly Thr Gin 
165 170 175 



Asn Asp Thr Ala Phe Val Phe Pro Arg Leu Arg Asp Phe Thr Leu Ala 
180 185 190 



Met Ala Ala Arg Lys Ala Ser Arg He Arg Val Pro Phe Pro Trp Val 
195 200 205 



Gly Thr Gly Gin Leu Val Tyr Gly Gly Phe Leu Tyr Tyr Ala Arg Arg 
210 215 220 



Pro Pro Gly Gly Pro Gly Gly Gly Gly Glu Leu Glu Asn Thr Leu Gin 
225 230 235 240 



Leu He Lys Phe His Leu Ala Asn Arg Thr Val Val Asp Ser Ser Val 
245 250 255 



Phe Pro Ala Glu Ser Leu He Pro Pro Tyr Gly Leu Thr Ala Asp Thr 
260 265 270 



Tyr He Asp Leu Ala Ala Asp Glu Glu Gly Leu Trp Ala Val Tyr Ala 
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275 280 285 



Thr Arg Asp Asp Asp Arg His Leu Cys Leu Ala Lys Leu Asp Pro Gin 
290 295 300 



Thr Leu Asp Thr Glu Gin Gin Trp Asp Thr Pro Cys Pro Arg Glu Asn 
305 310 315 320 



Ala Glu Ala Ala Phe Val He Cys Gly Thr Leu Tyr Val Val Tyr Asn 
325 330 335 



Thr Arg Pro Ala Ser Arg Ala Arg He Gin Cys Ser Phe Asp Ala Ser 
340 345 350 



Gly Thr Leu Ala Pro Glu Arg Ala Ala Leu Ser Tyr Phe Pro Arg Arg 
355 360 365 



Tyr Gly Ala His Ala Ser Leu Arg Tyr Asn Pro Arg Glu Arg Gin Leu 
370 375 380 



Tyr Ala Trp Asp Asp Gly Tyr Gin He Val Tyr Lys Leu Glu Met Lys 
385 390 395 400 



Lys Lys Glu Glu Glu Val 
405 



<210> 


13 


<211> 


1610 


<212> 


DNA 


<213> 


Mouse 


<220> 




<221> 


CDS 


<222> 


(48). 


<223> 
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<400> 13 

gctgggtact aggagaagcc atcatgcaca cctctactga agccagg atg ggc atg 56 

Met Gly Met 
1 

agg gcg gca ctg aca ggc ttt gcg gtc ctg atg ctg etc cag age tgc 104 
Arg Ala Ala Leu Thr Gly Phe Ala Val Leu Met Leu Leu Gin Ser Cys 
5 10 15 

tct gcg tac aag ctg gtc tgc tac ttc acc age tgg tec cag tac egg 152 
Ser Ala Tyr Lys Leu Val Cys Tyr Phe Thr Ser Trp Ser Gin Tyr Arg 
20 25 30 35 

gaa ggc gtt gga age ttc tta cca gac gec ate caa cct ttc ctg tgc 200 
Glu Gly Val Gly Ser Phe Leu Pro Asp Ala He Gin Pro Phe Leu Cys 
40 45 50 

acc cac ate ate tac age ttt gec aac ate age age gac aac atg ctt 248 
Thr His He He Tyr Ser Phe Ala Asn He Ser Ser Asp Asn Met Leu 
55 60 65 

age aca tgg gag tgg aat gac gag teg aac tat gac aag ctg aat aaa 296 
Ser Thr Trp Glu Trp Asn Asp Glu Ser Asn Tyr Asp Lys Leu Asn Lys 
70 75 80 

ctg aag acc aga aac acc aac ctg aag acc etc ctg tct gtt gga ggg 344 
Leu Lys Thr Arg Asn Thr Asn Leu Lys Thr Leu Leu Ser Val Gly Gly 
85 90 95 

tgg aaa ttt ggc gaa aaa aga ttt tec gag att gee tec aac act gag 392 
Trp Lys Phe Gly Glu Lys Arg Phe Ser Glu He Ala Ser Asn Thr Glu 
100 105 110 115 

aga cgc act get ttc gtc egg teg gta gec ccg ttc ctg cgt tct tat 440 
Arg Arg Thr Ala Phe Val Arg Ser Val Ala Pro Phe Leu Arg Ser Tyr 
120 125 130 

ggc ttt gat ggg ctg gat etc gee tgg etc tac cct cgc tta aga gac 488 
Gly Phe Asp Gly Leu Asp Leu Ala Trp Leu Tyr Pro Arg Leu Arg Asp 
135 140 145 

aag cag tat ttc tec acc ctg ate aag gaa ctg aat gcg gaa ttc aca 536 
Lys Gin Tyr Phe Ser Thr Leu He Lys Glu Leu Asn Ala Glu Phe Thr 
150 155 160 
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aag gag gtc cag cca ggc aga gag aaa etc ctg etc age gca get ttg 584 
Lys Glu Val Gin Pro Gly Arg Glu Lys Leu Leu Leu Ser Ala Ala Leu 
165 170 175 

tea gca gga aag gtg gee att gac act ggc tat gac ate gec cag ata 632 
Ser Ala Gly Lys Val Ala He Asp Thr Gly Tyr Asp He Ala Gin lie 
180 185 190 195 

gee caa cac ctg gat ttt ate aat etc atg acc tac gat ttc cat gga 680 
Ala Gin His Leu Asp Phe He Asn Leu Met Thr Tyr Asp Phe His Gly 
200 205 210 

gtc tgg cgc caa ate aca ggc cat cac age ccc etc ttc caa ggc cag 728 
Val Trp Arg Gin He Thr Gly His His Ser Pro Leu Phe Gin Gly Gin 
215 220 225 

aag gac act agg ttt gac aga tac age aat gtg aac tat gee gtg cag 776 
Lys Asp Thr Arg Phe Asp Arg Tyr Ser Asn Val Asn Tyr Ala Val Gin 
230 235 240 

tac atg ata cgt ctg gga gec cag gee age aag eta ctg atg ggc ate S24 
Tyr Met He Arg Leu Gly Ala Gin Ala Ser Lys Leu Leu Met Gly He 
245 250 255 

ccc acc ttt ggg aag age ttc act ctg gca tct tct gaa aat cag ttg 872 
Pro Thr Phe Gly Lys Ser Phe Thr Leu Ala Ser Ser Glu Asn Gin Leu 
260 265 270 275 

gga get cca ate tea ggg gaa gga tta cca ggc egg ttc acc aag gag 920 
Gly Ala Pro He Ser Gly Glu Gly Leu Pro Gly Arg Phe Thr Lys Glu 
280 285 290 

gca ggg acc ctg gee tac tac gag ata tgc gac ttc etc aaa gga get 968 
Ala Gly Thr Leu Ala Tyr Tyr Glu He Cys Asp Phe Leu Lys Gly Ala 
295 300 305 

gaa gta cat cga etc tec aac gag aag gtt ccc ttc get acc aag ggc 1016 
Glu Val His Arg Leu Ser Asn Glu Lys Val Pro Phe Ala Thr Lys Gly 
310 315 320 

aac cag tgg gtg ggg tat gag gac aag gag agt gtc aaa aac aag gtt 1064 
Asn Gin Trp Val Gly Tyr Glu Asp Lys Glu Ser Val Lys Asn Lys Val 
325 330 335 

ggg ttc ctg aag gag aag aag ctg gca gga gee atg gtg tgg gca ctg 1112 
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Gly Phe Leu Lys Glu Lys Lys Leu Ala Gly Ala Met Val Trp Ala Leu 
340 345 350 355 

gat ttg gat gat ttc cag ggc acc tgt cag ccg aag gaa ttc ttc ccg 1160 
Asp Leu Asp Asp Phe Gin Gly Thr Cys Gin Pro Lys Glu Phe Phe Pro 
360 365 370 

etc acc aac gec ate aag gat gec ctg get tag ctcccccttt cccatatggt 1213 
Leu Thr Asn Ala He Lys Asp Ala Leu Ala 





175 380 




acccccactc 


tetggecagg agtttaatct ettgeaatgt taagtccccc aactgagect 


1273 


cagtttctcc 


ttcccttggc acctgtgtaa ggggccacag caggctcagc tatggagaac 


1333 


agggaactag 


ggtaggacga tggtggggtt gtgagagtca cagtgtgagc agatacacaa 


.1393 


ccctgttaag 


gaatgcaaat tctcagactc taacctccct ttacccagcc tgaccaaagg 


1453 


acaccacttg 


gatcaagtag gcaaatatct tacaggattg agggaccata ctaattatac 


1513 


cctctgcaaa 


gcccaacttg aatccttccc ttaggaactt aatcgtccca cttccctttc 


1573 


cctaattcca 


cagctgttca ataaagegee agaacct 


1610 



<210> 14 

<211> 381 

<212> PRT 

<213> Mouse 

<400> 14 

Met Gly Met Arg Ala Ala Leu Thr Gly Phe Ala Val Leu Met Leu Leu 
1 5 10 15 



Gin Ser Cys Ser Ala Tyr Lys Leu Val Cys Tyr Phe Thr Ser Trp Ser 
20 25 30 



Gin Tyr Arg Glu Gly Val Gly Ser Phe Leu Pro Asp Ala He Gin Pro 
35 40 45 
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Phe Leu Cys Thr His He He Tyr Ser Phe Ala Asn lie Ser Ser Asp 
50 55 60 



Asn Met Leu Ser Thr Trp Glu Trp Asn Asp Glu Ser Asn Tyr Asp Lys 
65 70 75 80 



Leu Asn Lys Leu Lys Thr Arg Asn Thr Asn Leu Lys Thr Leu Leu Ser 
85 90 95 



Val Gly Gly Trp Lys Phe Gly Glu Lys Arg Phe Ser Glu He Ala Ser 
100 105 110 



Asn Thr Glu Arg Arg Thr Ala Phe Val Arg Ser Val Ala Pro Phe Leu 
115 120 125 



Arg Ser Tyr Gly Phe Asp Gly Leu Asp Leu Ala Trp Leu Tyr Pro Arg 
130 135 140 



Leu Arg Asp Lys Gin Tyr Phe Ser Thr Leu He Lys Glu Leu Asn Ala 
145 150 155 160 



Glu Phe Thr Lys Glu Val Gin Pro Gly Arg Glu Lys Leu Leu Leu Ser 
165 170 175 



Ala Ala Leu Ser Ala Gly Lys Val Ala He Asp Thr Gly Tyr Asp He 
180 185 190 



Ala Gin He Ala Gin His Leu Asp Phe He Asn Leu Met Thr Tyr Asp 
195 200 205 



Phe His Gly Val Trp Arg Gin He Thr Gly His His Ser Pro Leu Phe 
210 215 220 



Gin Gly Gin Lys Asp Thr Arg Phe Asp Arg Tyr Ser Asn Val Asn Tyr 
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225 230 235 240 



Ala Val Gin Tyr Met lie Arg Leu Gly Ala Gin Ala Ser Lys Leu Leu 
245 250 255 



Met Gly He Pro Thr Phe Gly Lys Ser Phe Thr Leu Ala Ser Ser Glu 
260 265 270 



Asn Gin Leu Gly Ala Pro He Ser Gly Glu Gly Leu Pro Gly Arg Phe 
275 280 285 



Thr Lys Glu Ala Gly Thr Leu Ala Tyr Tyr Glu lie Cys Asp. Phe Leu 
290 295 300 



Lys Gly Ala Glu Val His Arg Leu Ser Asn Glu Lys Val Pro Phe Ala 
305 310 315 320 



Thr Lys Gly Asn Gin Trp Val Gly Tyr Glu Asp Lys Glu Ser Val Lys 
325 330 335 



Asn Lys Val Gly Phe Leu Lys Glu Lys Lys Leu Ala Gly Ala Met Val 
340 345 350 



Trp Ala Leu Asp Leu Asp Asp Phe Gin Gly Thr Cys Gin Pro Lys Glu 
355 360 365 



Phe Phe Pro Leu Thr Asn Ala He Lys Asp Ala Leu Ala 
370 375 380 



<210> 15 

<211> 2002 

<212> DNA 

<213> Mouse 



<220> 
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<221> CDS 

<222> (178).. (1689) 

<223> 

<400 s 15 

gaattccgga agggggctct gacccgttcc gagcgccaac gcagcctctg tagcccgcaa 60 

gtcttcgtcg cttgctccgg gctctgaagt ccggggccac caggggccgc agcgctgggg 120 

ggtcggtcta gctgcgagga tccgggctgc ccacgaagcg aagggcgggc gcccagg 177 

atg gga tgc gtg aag tec agg ttc etc cga gat gga age aag gee tea 225 
Met Gly Cys Val Lys Ser Arg Phe Leu Arg Asp Gly Ser Lys Ala Ser 
15 10 15 

aaa aca gag cca agt gec aat cag aag ggc cct gtg tat gtg ccg gat 273 
Lys Thr Glu Pro Ser Ala Asn Gin Lys Gly Pro Val Tyr Val Pro Asp 
20 25 30 

ccc acg tec tec age aag ctg gga cca aac aac age aac age atg ccc 321 
Pro Thr Ser Ser Ser Lys Leu Gly Pro Asn Asn Ser Asn Ser Met Pro 
35 40 45 

cca ggg ttt gtg gag ggc tct gag gat ace att gtg gtc gca ctg tac 369 
Pro Gly Phe Val Glu Gly Ser Glu Asp Thr lie Val Val Ala Leu Tyr 
50 55 60 

gac tat gag get att cac cgt gaa gac etc age ttc cag aag gga gac 417 
Asp Tyr Glu Ala He His Arg Glu Asp Leu Ser Phe Gin Lys Gly Asp 
65 70 75 80 

cag atg gtg gtt ctg gag gag get ggg gag tgg tgg aag gca egg tec 465 
Gin Met Val Val Leu Glu Glu Ala Gly Glu Trp Trp Lys Ala Arg Ser 
85 90 95 

ctg get acc aag aag gaa ggc tac ate cca age aac tat gtg get cga 513 
Leu Ala Thr Lys Lys Glu Gly Tyr He Pro Ser Asn Tyr Val Ala Arg 
100 105 110 

gtt aac tct ttg gag aca gaa gag tgg ttc ttc aag ggg ate age egg 561 
Val Asn Ser Leu Glu Thr Glu Glu Trp Phe Phe Lys Gly He Ser Arg 
115 120 125 

aag gat gca gag cgc cac etc ctg get cca ggc aac atg ctg ggc tec 609 
Lys Asp Ala Glu Arg His Leu Leu Ala Pro Gly Asn Met Leu Gly Ser 
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130 135 140 

ttc atg ate egg gac agt gag acc acc aaa ggg age tac teg ttg tct 657 
Phe Met He Arg Asp Ser Glu Thr Thr Lys Gly Ser Tyr Ser Leu Ser 
145 150 155 160 

gtt cga gac ttt gac ccc cag cac gga gac acc gtg aag cac tat aag 705 
Val Arg Asp Phe Asp Pro Gin His Gly Asp Thr Val Lys His Tyr Lys 
165 170 175 

ate egg acg ctg gac agt gga ggc ttc tac ate tct cca agg age acc 753 
He Arg Thr Leu Asp Ser Gly Gly Phe Tyr He Ser Pro Arg Ser Thr 
180 185 190 

ttc age age ctg cag gaa etc gtg etc cac tac aag aag ggg aag gat 801 
Phe Ser Ser Leu Gin Glu Leu Val Leu His Tyr Lys Lys Gly Lys Asp 
195 200 205 

ggg etc tgc cag aag ctg tea gtg ccc tgt gtg tct ccc aaa ccc cag 849 
Gly Leu Cys Gin Lys Leu Ser Val Pro Cys Val Ser Pro Lys Pro Gin 
210 215 220 

aag cca tgg gag aaa gat get tgg gag att cct cga gaa tec etc cag 897 
Lys Pro Trp Glu Lys Asp Ala Trp Glu He Pro Arg Glu Ser Leu Gin 
225 230 235 240 

atg gag aag aaa ctt gga get ggg cag ttt gga gaa gtg tgg atg gee 945 
Met Glu Lys Lys Leu Gly Ala Gly Gin Phe Gly Glu Val Tx-p Met Ala 
245 250 255 

acc tac aac aag cac acc aaa gtg gcg gtg aag aca atg aag cca ggg 993 
Thr Tyr Asn Lys His Thr Lys Val Ala Val Lys Thr Met Lys Pro Gly 
260 265 270 

age atg tec gtg gag gee ttc ctg get gag gee aac ctg atg aag teg 1041 
Ser Met Ser Val Glu Ala Phe Leu Ala Glu Ala Asn Leu Met Lys Ser 
275 280 285 

ctg cag cat gac aaa ctg gtg aag eta cac get gtg gtc tct cag gag 1089 
Leu Gin His Asp Lys Leu Val Lys Leu His Ala Val Val Ser Gin Glu 
290 295 300 

ccc ate ttt att gtc acg gag ttc atg gec aaa gga age ctg ctg gac 1137 
Pro He Phe He Val Thr Glu Phe Met Ala Lys Gly Ser Leu Leu Asp 
305 310 315 320 
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ttt etc aag agt gaa gaa ggc age aag cag cca ctg cca aaa etc att 1185 
Phe Leu Lys Ser Glu Glu Gly Ser Lys Gin Pro Leu Pro Lys Leu He 
325 330 335 

gac ttc tea gee cag ate tea gaa ggc atg gee ttc att gag cag agg 1233 
Asp Phe Ser Ala Gin lie Ser Glu Gly Met Ala Phe He Glu Gin Arg 
340 345 350 

aac tac ate cac cga gac ctg agg get gee aac ate tta gtc tct gca 1281 
Asn Tyr He His Arg Asp Leu Arg Ala Ala Asn He Leu Val Ser Ala 
355 360 365 

tea ctg gtg tgt aag att get gac ttt gga ctg gca cga ate ate gag 1329 
Ser Leu Val Cys Lys He Ala Asp Phe Gly Leu Ala Arg He He Glu 
370 375 380 

gac aat gag tac aca get egg gaa gga gee aag ttc ccc ate aag tgg 1377 
Asp Asn Glu Tyr Thr Ala Arg Glu Gly Ala Lys Phe Pro He Lys Trp 
385 390 395 400 

aca get cct gaa gec ate aac ttt ggt tec ttc ace ate aag tea gat 1425 
Thr Ala Pro Glu Ala He Asn Phe Gly Ser Phe Thr He Lys Ser Asp 
405 410 415 

gtc tgg tec ttt ggt ate ctg ctg atg gaa att gtc ace tat ggc egg 1473 
Val Trp Ser Phe Gly He Leu Leu Met Glu He Val Thr Tyr Gly Arg 
420 425 430 

ate cct tab cca ggt atg tea aac cca gag gtg att egg gca eta gag 1521 
He Pro Tyr Pro Gly Met Ser Asn Pro Glu Val He Arg Ala Leu Glu 
435 440 445 

cat ggg tac cgt atg cct cga cca gat aac tgt cca gaa gag etc tac 1569 
His Gly Tyr Arg Met Pro Arg Pro Asp Asn Cys Pro Glu Glu Leu Tyr 
450 455 460 

aat ate atg ate cgc tgc tgg aag aac cgc ccc gag gaa egg ccc ace 1617 
Asn He Met He Arg Cys Trp Lys Asn Arg Pro Glu Glu Arg Pro Thr 
465 470 475 480 

ttt gaa tac ate cag agt gtg ctg gat gac ttc tac acg gee act gag 1665 
Phe Glu Tyr He Gin Ser Val Leu Asp Asp Phe Tyr Thr Ala Thr Glu 
485 490 495 
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age cag tat cag cag cag cct tga cagcagtaag gacatgagca gagecagaag 1719 
Ser Gin Tyr Gin Gin Gin Pro 
500 

ccccatcagt gccttgacac gcccaacttg ctgggcccac tctcagacac cacaccacac 1779 

acactgcagc tgttgagtgg gtgggaggac ttcacaatct ctttctgact ctagtcatct 1839 

gcaatccgcc actctcaggg cctccaagtt ggtatgtctc atttgectgg aatgactgaa 1899 

ttcaatctat agctgtgatt taagtggaaa ctgttagaat agtatttaaa taaaagatat 1959 

gaatgtcaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaa 2002 



<210 N 16 

<211> 503 

<212> PRT 

<213^ Mouse 

<400> 16 

Met Gly Cys Val Lys Ser Arg Phe Leu Arg Asp Gly Ser Lys Ala Ser 
15 10 15 



Lys Thr Glu Pro Ser Ala Asn Gin Lys Gly Pro Val Tyr Val Pro Asp 
20 25 30 



Pro Thr Ser Ser Ser Lys Leu Gly Pro Asn Asn Ser Asn Ser Met Pro 
35 40 45 



Pro Gly Phe Val Glu Gly Ser Glu Asp Thr He Val Val Ala Leu Tyr 
50 55 60 



Asp Tyr Glu Ala He His Arg Glu Asp Leu Ser Phe Gin Lys Gly Asp 
65 70 75 80 



Gin Met Val Val Leu Glu Glu Ala Gly Glu Trp Trp Lys Ala Arg Ser 
85 90 95 
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Leu Ala Thr Lys Lys Glu Gly Tyr He Pro Ser Asn Tyr Val Ala Arg 
100 105 110 



Val Asn Ser Leu Glu Thr Glu Glu Trp Phe Phe Lys Gly He Ser Arg 
115 120 125 



Lys Asp Ala Glu Arg His Leu Leu Ala Pro Gly Asn Met Leu Gly Ser 
130 135 140 



Phe Met He Arg Asp Ser Glu Thr Thr Lys Gly Ser Tyr Ser Leu Ser 
145 150 155 160 



Val Arg Asp Phe Asp Pro Gin His Gly Asp Thr Val Lys His Tyr Lys 
165 170 175 



He Arg Thr Leu Asp Ser Gly Gly Phe Tyr He Ser Pro Arg Ser Thr 
180 185 190 



Phe Ser Ser Leu Gin Glu Leu Val Leu His Tyr Lys Lys Gly Lys Asp 
195 200 205 



Gly Leu Cys Gin Lys Leu Ser Val Pro Cys Val Ser Pro Lys Pro Gin 
210 215 220 



Lys Pro Trp Glu Lys Asp Ala Trp Glu He Pro Arg Glu Ser Leu Gin 
225 230 235 240 



Met Glu Lys Lys Leu Gly Ala Gly Gin Phe Gly Glu Val Trp Met Ala 
245 250 255 



Thr Tyr Asn Lys His Thr Lys Val Ala Val Lys Thr Met Lys Pro Gly 
260 265 270 



64/223 



WO 2005/038022 



PCT/JP2004/015879 



Ser Met Ser Val Glu Ala Phe Leu Ala Glu Ala Asn Leu Met Lys Ser 
275 280 285 



Leu Gin His Asp Lys Leu Val Lys Leu His Ala Val Val Ser Gin Glu 
290 295 300 



Pro He Phe He Val Thr Glu Phe Met Ala Lys Gly Ser Leu Leu Asp 
305 310 315 320 



Phe Leu Lys Ser Glu Glu Gly Ser Lys Gin Pro Leu Pro Lys Leu He 
325 330 335 



"Asp Phe Ser Ala Gin He Ser Glu Gly Met Ala Phe He Glu Gin Arg 
340 345 350 



Asn Tyr He His Arg Asp Leu Arg Ala Ala Asn He Leu Val Ser Ala 
355 360 365 



Ser Leu Val Cys Lys He Ala Asp Phe Gly Leu Ala Arg He He Glu 
370 375 380 



Asp Asn Glu Tyr Thr Ala Arg Glu Gly Ala Lys Phe Pro He Lys Trp 
385 390 395 400 



Thr Ala Pro Glu Ala He Asn Phe Gly Ser Phe Thr He Lys Ser Asp 
405 410 415 



Val Trp Ser Phe Gly He Leu Leu Met Glu He Val Thr Tyr Gly Arg 
420 425 430 



He Pro Tyr Pro Gly Met Ser Asn Pro Glu Val He Arg Ala Leu Glu 
435 440 445 



His Gly Tyr Arg Met Pro Arg Pro Asp Asn Cys Pro Glu Glu Leu Tyr 
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450 455 460 



Asn He Met He Arg Cys Trp Lys Asn Arg Pro Glu Glu Arg Pro Thr 
465 470 475 480 



Phe Glu Tyr He Gin Ser Val Leu Asp Asp Phe Tyr Thr Ala Thr Glu 
4S5 490 495 



Ser Gin Tyr Gin Gin Gin Pro 
500 



<210> 17 

<211> 3064 

<212> DNA 

<213> Mouse 

<220> 

<221> CDS 

<222> (133). . (2463) 
<223> 

<400> 17 

ctcactttgc ccgggtcccg ggaggccgtc gacttatcct aggagctcgg a'gcttttctt 60 

ctgggcaacc agggcgcttc cagacagagt tcctgctgcc acccaccacc cccctctcag 120 

cacaggacaa gg atg gag etc cat ttt ggc tec tgc etc tec ggc tgt ttg 171 
Met Glu Leu His Phe Gly Ser Cys Leu Ser Gly Cys Leu 
1 5 10 

get ctg ctt gtc ttg ctg cct tec ctg age eta gca cag tac gag ggc 219 
Ala Leu Leu Val Leu Leu Pro Ser Leu Ser Leu Ala Gin Tyr Glu Gly 
15 20 25 

tgg ccc tac cag etc cag tac cct gag tac ttc cag cag ccc get cct 267 
Trp Pro Tyr Gin Leu Gin Tyr Pro Glu Tyr Phe Gin Gin Pro Ala Pro 
30 35 40 45 

gag cac cat cag egg cag gtg ccc tec gat gtg gtc aag ate cag gtc 315 
Glu His His Gin Arg Gin Val Pro Ser Asp Val Val Lys He Gin Val 
50 55 60 
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cgc ctg gcg ggc cag aag agg aag cac aat gag ggc cgc gtg gag gtc 363 
Arg Leu Ala Gly Gin Lys Arg Lys His Asn Glu Gly Arg Val Glu Val 
65 70 75 

tac tac gaa ggc cag tgg ggc acg gtg tgc gac gat gac ttc teg ate 411 
Tyr Tyr Glu Gly Gin Trp Gly Thr Val Cys Asp Asp Asp Phe Ser He 
80 85 90 

cat gee gec cat gtg gtc tgc egg caa gtg ggc tat gta gag gec aag 459 
His Ala Ala His Val Val Cys Arg Gin Val Gly Tyr Val Glu Ala Lys 
95 100 105 

tec tgg get gec age tec tec tac ggt cca ggc gaa ggc ccc ate tgg 507 
Ser Trp Ala Ala Ser Ser Ser Tyr Gly Pro Gly Glu Gly Pro He Trp 
110 115 120 125 

ttg gac aat ate tac tgt act ggc aaa gag teg ace ctg gca tct tgc 555 
Leu Asp Asn He Tyr Cys Thr Gly Lys Glu Ser Thr Leu Ala Ser Cys 
130 135 140 

tec tec aat ggc tgg ggt gtc act gac tgc aag cac act gaa gac gtt 603 
Ser Ser Asn Gly Trp Gly Val Thr Asp Cys Lys His Thr Glu Asp Val 
145 150 155 

gga gtg gtg tgt agt gag aaa aga att cct ggc ttc aaa ttt gac aat 651 
Gly Val Val Cys Ser Glu Lys Arg He Pro Gly Phe Lys Phe Asp Asn 
160 165 170 

teg ttg ate aac caa ata gag age eta aat ata cag gtg gaa gac ate 699 
Ser Leu He Asn Gin He Glu Ser Leu Asn He Gin Val Glu Asp He 
175 180 185 ' 

egg att egg ccc ate ctt tct gee ttt cgc cat cgc aag cct gtg aca 747 
Arg He Arg Pro He Leu Ser Ala Phe Arg His Arg Lys Pro Val Thr 
190 195 200 205 

gag ggc tac gtg gag gtg aag gag ggc aag get tgg aag cag ate tgc 795 
Glu Gly Tyr Val Glu Val Lys Glu Gly Lys Ala Trp Lys Gin He Cys 
210 215 220 

aac aaa cac tgg aca gee aag aat tec cac gtg gtc tgt ggc atg ttc 843 
Asn Lys His Trp Thr Ala Lys Asn Ser His Val Val Cys Gly Met Phe 
225 230 235 
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ggc ttc cct gca gag aag acc tac aac ccc aaa gcc tat aaa acc ttt 891 
Gly Phe Pro Ala Glu Lys Thr Tyr Asn Pro Lys Ala Tyr Lys Thr Phe 
240 245 250 

gcc teg egg agg aag ctg cgt tac tgg aag ttt tct atg aac tgc acg 939 
Ala Ser Arg Arg Lys Leu Arg Tyr Trp Lys Phe Ser Met Asn Cys Thr 
255 260 265 

ggc act gaa gcg cat ate tec age tgc aag ctg ggc cct tec gtg acc 987 
Gly Thr Glu Ala His He Ser Ser Cys Lys Leu Gly Pro Ser Val Thr 
270 275 280 285 

egg gac cct gtg aag aac gcc acc tgt gag aac ggg cag cca get gtg 1035 
Arg Asp Pro Val Lys Asn Ala Thr Cys Glu Asn Gly Gin Pro Ala Val 
290 295 300 

gtc agt tgt gtg cct age cag ate ttc age ccc gat gga ccc tea agg 1083 
Val Ser Cys Val Pro Ser Gin He Phe Ser Pro Asp Gly Pro Ser Arg 
305 310 315 

ttc egg aaa gcc tac aag cca gag caa ccc ttg gtg cgc ctg aga ggt 1131 
Phe Arg Lys Ala Tyr Lys Pro Glu Gin Pro Leu Val Arg Leu Arg Gly 
320 325 330 

gga gcc cag gtc ggg gag ggc cga gtg gag gtg ctg aag aat gga gaa 1179 
Gly Ala Gin Val Gly Glu Gly Arg Val Glu Val Leu Lys Asn Gly Glu 
335 340 345 

tgg gga acc ate tgc gat gac aag tgg gac ctg gta tct gcc agt gtg 1227 
Trp Gly Thr lie Cys Asp Asp Lys Trp Asp Leu Val Ser Ala Ser Val 
350 355 360 365 

gtc tgc cga gag ctg ggc ttt ggg acc get aaa gag gcc ate aca ggc 1275 
Val Cys Arg Glu Leu Gly Phe Gly Thr Ala Lys Glu Ala He Thr Gly 
370 375 380 

tec aga eta ggg caa ggg att ggg ccc ate cat etc aat gaa gtc cag 1323 
Ser Arg Leu Gly Gin Gly He Gly Pro He His Leu Asn Glu Val Gin 
385 390 395 

tgc aca ggg act gag aag tec ate ata gac tgc aaa ttc aac aca gag 1371 
Cys Thr Gly Thr Glu Lys Ser He He Asp Cys Lys Phe Asn Thr Glu 
400 405 410 

tct caa ggc tgc aac cat gaa gaa gat gcc ggg gtg cga tgc aac ate 1419 
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Ser Gin Gly Cys Asn His Glu Glu Asp Ala Gly Val Arg Cys Asn lie 
415 420 425 

ccc ate atg ggt ttc cag aaa aag gtg cgc ctg aat gga ggc cgc aat 1467 
Pro He Met Gly Phe Gin Lys Lys Val Arg Leu Asn Gly Gly Arg Asn 
430 435 440 445 

cct tat gag ggc cga gtg gag gtg eta aca gag aga aat ggg tec ctt 1515 
Pro Tyr Glu Gly Arg Val Glu Val Leu Thr Glu Arg Asn Gly Ser Leu 
450 455 460 

gtt tgg ggg act gta tgc ggc cag aac tgg ggc att gtg gaa gec atg 1563 
Val Trp Gly Thr Val Cys Gly Gin Asn Trp Gly He Val Glu Ala Met 
465 470 475 

gtg gtc tgc egg cag eta ggc ctg ggc ttt gec age aat gec ttt cag 1611 
Val Val Cys Arg Gin Leu Gly Leu Gly Phe Ala Ser Asn Ala Phe Gin 
480 485 490 

gag ace tgg tac tgg cat gga aat ate ttc gee aac aac gtg gtc atg 1659 
Glu Thr Trp Tyr Trp His Gly Asn He Phe Ala Asn Asn Val Val Met 
495 500 505 

agt gga gtg aag tgc tea gga acg gag ctg tec eta gca cac tgc cgc 1707 
Ser Gly Val Lys Cys Ser Gly Thr Glu Leu Ser Leu Ala His Cys Arg 
510 515 520 525 

cat gac gag gag gtg gec tgc ccc gag ggc ggg gtg egg ttt ggt get 1755 
His Asp Glu Glu Val Ala Cys Pro Glu Gly Gly Val Arg Phe Gly Ala 
530 535 540 

gga gtc gec tgc teg gaa act gca cct gac ctg gtg ctt aat get gag 1803 
Gly Val Ala Cys Ser Glu Thr Ala Pro Asp Leu Val Leu Asn Ala Glu 
545 550 555 

att gtc cag cag act gee tac ctg gag gac agg ccc atg tec ttg ctg 1851 
He Val Gin Gin Thr Ala Tyr Leu Glu Asp Arg Pro Met Ser Leu Leu 
560 565 570 

cag tgt gee atg gag gag aac tgc etc tec gee tec get gtg cac ace 1899 
Gin Cys Ala Met Glu Glu Asn Cys Leu Ser Ala Ser Ala Val His Thr 
575 580 585 

gac ccc acc aga ggc cac egg cgc ctt t.ta cgc ttc tec tec cag ate 1947 
Asp Pro Thr Arg Gly His Arg Arg Leu Leu Arg Phe Ser Ser Gin He 
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590 595 600 605 

cac aac aat ggc cag tct gac ttc cgc ccc aag aat ggc cgc cat gcg 1995 
His Asn Asn Gly Gin Ser Asp Phe Arg Pro Lys Asn Gly Arg His Ala 
610 615 620 

tgg att tgg cac gac tgc cac agg cac tac cac age atg gaa gtc ttc 2043 
Trp He Trp His Asp Cys His Arg His Tyr His Ser Met Glu Val Phe 
625 630 635 

act tac tat gac ctg ctg age etc aac ggc ace aag gtg get gag ggc 2091 
Thr Tyr Tyr Asp Leu Leu Ser Leu Asn Gly Thr Lys Val Ala Glu Gly 
640 645 650 

cac aag gec age ttc tgc ctg gag gac act gag tgt gag gga gac att 2139 
His Lys Ala Ser Phe Cys Leu Glu Asp Thr Glu Cys Glu Gly Asp He 
655 660 665 

cag aag agt tac gag tgt gee aac ttt gga gaa caa ggc ate acc atg 2187 
Gin Lys Ser Tyr Glu Cys Ala Asn Phe Gly Glu Gin Gly He Thr Met 
670 675 680 685 

ggc tgc tgg gac atg tac cgt cat gac att gac tgc cag tgg ata gac 2235 
Gly Cys Trp Asp Met Tyr Arg His Asp He Asp Cys Gin Trp He Asp 
690 695 700 

ate acc gat gtg ccc cct gga gac tac ctg ttc cag gtt gtc att aac 2283 
He Thr Asp Val Pro Pro Gly Asp Tyr Leu Phe Gin Val Val He Asn 
705 710 715 

ccc aac tat gaa gtg cca gaa tea gat ttc tct aac aac ate atg aag 2331 
Pro Asn Tyr Glu Val Pro Glu Ser Asp Phe Ser Asn Asn He Met Lys 
720 725 730 

tgc agg age cgc tat gat ggc tac cgc ate tgg atg tac aac tgt cac 2379 
Cys Arg Ser Arg Tyr Asp Gly Tyr Arg He Trp Met Tyr Asn Cys His 
735 740 745 

gta ggt gga gee ttc agt gag gag aca gaa cag aag ttc gaa cac ttc 2427 
Val Gly Gly Ala Phe Ser Glu Glu Thr Glu Gin Lys Phe Glu His Phe 
750 755 760 765 

agt gga ctt eta aat aac cag etc tct gta cag taa agaagatcct 2473 
Ser Gly Leu Leu Asn Asn Gin Leu Ser Val Gin 
770 775 
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gggccaggca 


tgatggctca tgcctgtaat ccctgcactc atgctgaggc 


aggaggattg 


2533 


ccacaagatt 


tccactctgg acattaaacc aagcttcagt ttcaaaagaa 


atgaatgaaa 


2593 


gaaaggaagg 


aaggaaggaa ggaaggaagg aaggaaggaa ggaaggaagg 


aagaaagggg 


2653 


aaagggaaag 


ggaagaaaaa tgacttaatg gtcacttact gactcctggg 


ggaatactga 


2713 


ttaccacctc 


ttttctagcc agatccagct gagaagaaag gtgctcattc 


actccccaga 


2773 


cactgccgtg 


tgtccctgtc ctgaggcctt aggggcaggg ctcgggcaca 


tggccatgga 


2833 


aacttgatga 


caagcttaga gcagcttatc ccatccgagc tttggcatgt 


cccaagtgtg 


2893 


acatcatctg 


tgctctgcac agaggggccg ttttcttctg ggaacacagc 


aggcatgaac 


2953 


tcagcaactg 


cagaggtgat cgggctgaac tccgtttttc cccttcttag 


gtcatttctg 


3013 


gaaaacttga 


atatcaagac ctctgtatta agtttgtttg gttttttgtt 


t 


3064 



<210> 18 

<211> 776 

<212> PRT 

<213> Mouse 

<400> 18 

Met Glu Leu His Phe Gly Ser Cys Leu Ser Gly Cys Leu Ala Leu Leu 
15 10 15 

Val Leu Leu Pro Ser Leu Ser Leu Ala Gin Tyr Glu Gly Trp Pro Tyr 
20 25 30 

Gin Leu Gin Tyr Pro Glu Tyr Phe Gin Gin Pro Ala Pro Glu His His 
35 40 45 

Gin Arg Gin Val Pro Ser Asp Val Val Lys He Gin Val Arg Leu Ala 
50 55 60 
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Gly Gin Lys Arg Lys His Asn Glu Gly Arg Val Glu Val Tyr Tyr Glu 
65 70 75 80 



Gly Gin Trp Gly Thr Val Cys Asp Asp Asp Phe Ser He His Ala Ala 
S5 90 95 



His Val Val Cys Arg Gin Val Gly Tyr Val Glu Ala Lys Ser Trp Ala 
100 105 110 



Ala Ser Ser Ser Tyr Gly Pro Gly Glu Gly Pro He Trp Leu Asp Asn 
115 120 125 



lie Tyr Cys Thr Gly Lys Glu Ser Thr Leu Ala Ser Cys Ser Ser Asn 
130 135 140 



Gly Trp Gly Val Thr Asp Cys Lys His Thr Glu Asp Val Gly Val Val 
145 150 155 160 



Cys Ser Glu Lys Arg lie Pro Gly Phe Lys Phe Asp Asn Ser Leu He 
165 170 175 



Asn Gin He Glu Ser Leu Asn He Gin Val Glu Asp He Arg He Arg 
180 185 190 



Pro He Leu Ser Ala Phe Arg His Arg Lys Pro Val Thr Glu Gly Tyr 
195 200 205 



Val Glu Val Lys Glu Gly Lys Ala Trp Lys Gin He Cys Asn Lys His 
210 215 220 



Trp Thr Ala Lys Asn Ser His Val Val Cys Gly Met Phe Gly Phe Pro 
225 230 235 240 



Ala Glu Lys Thr Tyr Asn Pro Lys Ala Tyr Lys Thr Phe Ala Ser Arg 
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245 



250 



255 



Arg Lys Leu Arg Tyr Trp Lys Phe Ser Met Asn Cys Thr Gly Thr Glu 
260 265 270 



Ala His He Ser Ser Cys Lys Leu Gly Pro Ser Val Thr Arg Asp Pro 
275 280 285 



Val Lys Asn Ala Thr Cys Glu Asn Gly Gin Pro Ala Val Val Ser Cys 
290 295 300 



Val Pro Ser Gin He Phe Ser Pro Asp Gly Pro Ser Arg Phe Arg Lys 
305 310 315 320 



Ala Tyr Lys Pro Glu Gin Pro Leu Val Arg Leu Arg Gly Gly Ala Gin 
325 330 335 



Val Gly Glu Gly Arg Val Glu Val Leu Lys Asn Gly Glu Trp Gly Thr 
340 345 350 



He Cys Asp Asp Lys Trp Asp Leu Val Ser Ala Ser Val Val Cys Arg 
355 360 365 



Glu Leu Gly Phe Gly Thr Ala Lys Glu Ala He Thr Gly Ser Arg Leu 
370 375 3S0 



Gly Gin Gly He Gly Pro He His Leu Asn Glu Val Gin Cys Thr Gly 
385 390 395 400 



Thr Glu Lys Ser He He Asp Cys Lys Phe Asn Thr Glu Ser Gin Gly 
405 410 415 



Cys Asn His Glu Glu Asp Ala Gly Val Arg Cys Asn He Pro He Met 
420 425 430 
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Gly Phe Gin Lys Lys Val Arg Leu Asn Gly Gly Arg Asn Pro Tyr Glu 
435 440 445 



Gly Arg Val Glu Val Leu Thr Glu Arg Asn Gly Ser Leu Val Trp Gly 
450 455 460 



Thr Val Cys Gly Gin Asn Trp Gly He Val Glu Ala Met Val Val Cys 
465 470 475 480 



Arg Gin Leu Gly Leu Gly Phe Ala Ser Asn Ala Phe Gin Glu Thr Trp 
485 490 495 



Tyr Trp His Gly Asn He Phe Ala Asn Asn Val Val Met Ser Gly Val 
500 505 510 



Lys Cys Ser Gly Thr Glu Leu Ser Leu Ala His Cys Arg His Asp Glu 
515 520 525 



Glu Val Ala Cys Pro Glu Gly Gly Val Arg Phe Gly Ala Gly Val Ala 
530 535 540 



Cys Ser Glu Thr Ala Pro Asp Leu Val Leu Asn Ala Glu He Val Gin 
545 550 555 560 



Gin Thr Ala Tyr Leu Glu Asp Arg Pro Met Ser Leu Leu Gin Cys Ala 
565 570 575 



Met Glu Glu Asn Cys Leu Ser Ala Ser Ala Val His Thr Asp Pro Thr 
580 585 590 



Arg Gly His Arg Arg Leu Leu Arg Phe Ser Ser Gin He His Asn Asn 
595 600 605 
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Gly Gin Ser Asp Phe Arg Pro Lys Asn Gly Arg His Ala Trp lie Trp 
610 615 620 



His Asp Cys His Arg His Tyr His Ser Met Glu Val Phe Thr Tyr Tyr 
625 630 635 640 



Asp Leu Leu Ser Leu Asn Gly Thr Lys Val Ala Glu Gly His Lys Ala 
645 650 655 



Ser Phe Cys Leu Glu Asp Thr Glu Cys Glu Gly Asp He Gin Lys Ser 
660 665 670 



Tyr Glu Cys Ala Asn Phe Gly Glu Gin Gly He Thr Met Gly Cys Trp 
675 680 685 



Asp Met Tyr Arg His Asp He Asp Cys Gin Trp He Asp He Thr Asp 
690 695 700 



Val Pro Pro Gly Asp Tyr Leu Phe Gin Val Val He Asn Pro Asn Tyr 
705 710 715 720 



Glu Val Pro Glu Ser Asp Phe Ser Asn Asn He Met Lys Cys Arg Ser 
725 730 735 



Arg Tyr Asp Gly Tyr Arg He Trp Met Tyr Asn Cys His Val Gly Gly 
740 745 750 



Ala Phe Ser Glu Glu Thr Glu Gin Lys Phe Glu His Phe Ser Gly Leu 
755 760 765 



Leu Asn Asn Gin Leu Ser Val Gin 
770 775 
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<210.^ 19 

<211> 3276 

<212> DNA 

<213> Mouse 

<220^ 

<221> CDS 

<222> (148). . (2763) 

<223 N 

<400> 19 

ttgggccagt ggcctgtcac tgggttctcc gctcttatgt tggaaagtgt gagggacaca 60 

ggagcgacct gcatacctga gcctccgaga gagaagctgc actctggcat ccagtagcag 120 

caggagacta agcagataaa aggagcc atg act tct ggc get agt cat atg ctg 174 

Met Thr Ser Gly Ala Ser His Met Leu 
1 5 

gaa get gec ctg gag cag atg gac ggg ate att gca ggc act aaa aca 222 
Glu Ala Ala Leu Glu Gin Met Asp Gly He He Ala Gly Thr Lys Thr 
10 15 20 25 

get gca gat ttt agt gat ggt acc tgt gag cct ggg ctg tct ccc cca 270 
Ala Ala Asp Phe Ser Asp Gly Thr Cys Glu Pro Gly Leu Ser Pro Pro 
30 35 40 

tec acc tgc ttg aac tec atg cct gtg etc cat etc att gag gac ctg 318 
Ser Thr Cys Leu Asn Ser Met Pro Val Leu His Leu He Glu Asp Leu 
45 50 55 

aga eta gec ttg gag atg ttg gca ctt cct cag gaa aga gaa gec etc 366 
Arg Leu Ala Leu Glu Met Leu Ala Leu Pro Gin Glu Arg Glu Ala Leu 
60 65 70 

ctg age cag gtc cct ggc cca aca get acc tac ata aag gag tgg ttt 414 
Leu Ser Gin Val Pro Gly Pro Thr Ala Thr Tyr He Lys Glu Trp Phe 
75 80 85 

gag gac age ttg tec cag gta aat cac cac ggt get get agt aat gaa 462 
Glu Asp Ser Leu Ser Gin Val Asn His His Gly Ala Ala Ser Asn Glu 
90 95 100 105 

acc tac cag gaa cgc ctg gca egg eta gaa gga gat aaa gag tec etc 510 
Thr Tyr Gin Glu Arg Leu Ala Arg Leu Glu Gly Asp Lys Glu Ser Leu 
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110 115 120 

ata eta cag gtg age gtc cte aca gat caa gtg gaa gee caa gga gag 558 

He Leu Gin Val Ser Val Leu Thr Asp Gin Val Glu Ala Gin Gly Glu 

125 130 135 

aag att egg gac ctt gaa gtg tgt ctg gaa ggc cac cag gtg aag etc 606 

Lys lie Arg Asp Leu Glu Val Cys Leu Glu Gly His Gin Val Lys Leu 

140 145 150 

aat get gca gaa gag atg ctt cag cag gag ctg eta agt cgc aca tct 654 

Asn Ala Ala Glu Glu Met Leu Gin Gin Glu Leu Leu Ser Arg Thr Ser 

155 160 165 

ctg gag ace cag aag ttg gat ctg atg act gag gtg tct gag ctg aag 702 

Leu Glu Thr Gin Lys Leu Asp Leu Met Thr Glu Val Ser Glu Leu Lys 

" 170 175 180 185 

etc aag ctg gtt ggt atg gaa aaa gaa cag aaa gaa caa gaa gaa aaa 750 

Leu Lys Leu Val Gly Met Glu Lys Glu Gin Lys Glu Gin Glu Glu Lys 
190 195 200 

cag aga aaa gca gag gag tta ctg caa gag ctt aag cac etc aaa ate 798 

Gin Arg Lys Ala Glu Glu Leu Leu Gin Glu Leu Lys His Leu Lys He 

205 210 215 

aag gtg gag gag ctg gag aac gag egg aac cag tat gag tgg gag ctg 846 

Lys Val Glu Glu Leu Glu Asn Glu Arg Asn Gin Tyr Glu Trp Glu Leu 

220 225 230 

aag gee ace aag get gag gta gee cag ctg caa gaa cag gtg gec eta 894 

Lys Ala Thr Lys Ala Glu Val Ala Gin Leu Gin Glu Gin Val Ala Leu 

235 240 245 

aaa gat gca gaa att gag cgt etc cac age cag etc tec egg agt gca 942 

Lys Asp Ala Glu He Glu Arg Leu His Ser Gin Leu Ser Arg Ser Ala 

250 255 260 265 

get etc cac age gac cat gca gag cga gat caa gaa ate cac cgt ctg 990 

Ala Leu His Ser Asp His Ala Glu Arg Asp Gin Glu He His Arg Leu 
270 275 280 

aaa atg ggg atg gaa aca ctg ctg gtt gee aat gag gat aag gac cgt 1038 

Lys Met Gly Met Glu Thr Leu Leu Val Ala Asn Glu Asp Lys Asp Arg 

285 290 295 
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egg ata gag gag ctg aca ggg ctg ttg aac aag tac eta agg gta aag 1086 
Arg He Glu Glu Leu Thr Gly Leu Leu Asn Lys Tyr Leu Arg Val Lys 
300 305 310 

gag att gtg atg gca act cag ggg cct tea gaa aga ace etc tec ate 1134 
Glu He Val Met Ala Thr Gin Gly Pro Ser Glu Arg Thr Leu Ser He 
315 320 325 

aat gaa gat gaa ata gag gga age ttc cga aaa tgg aat ace aca aat 1182 
Asn Glu Asp Glu lie Glu Gly Ser Phe Arg Lys Trp Asn Thr Thr Asn 
330 335 340 345 

aaa age cca gag gaa gtc ccg aag caa gag ata tea cca cga tgc age 1230 
Lys Ser Pro Glu Glu Val Pro Lys Gin Glu He Ser Pro Arg Cys Ser 
350 355 360 

tct ccc acc cca gga cca cct cct ttg cca cag aaa tea ctg gag age 1278 
Ser Pro Thr Pro Gly Pro Pro Pro Leu Pro Gin Lys Ser Leu Glu Ser 
365 370 375 

agg get cag aag aaa etc tec tgc agt eta gaa gac ttg aga cgt gaa 1326 
Arg Ala Gin Lys Lys Leu Ser Cys Ser Leu Glu Asp Leu Arg Arg Glu 
380 385 390 

tct ggg gat aag tgt gtc gat ggg aac cag ctg tec cca gtg gga gag 1374 
Ser Gly Asp Lys Cys Val Asp Gly Asn Gin Leu Ser Pro Val Gly Glu 
395 400 405 

ccc aag gac age tct ttc eta gcg gag cag aaa tac ccc aca tta cct 1422 
Pro Lys Asp Ser Ser Phe Leu Ala Glu Gin Lys Tyr Pro Thr Leu Pro 
410 415 420 425 

ggg aag ctt tea gga gee aca ccc aat gga gaa get gee aaa tct cct 1470 
Gly Lys Leu Ser Gly Ala Thr Pro Asn Gly Glu Ala Ala Lys Ser Pro 
430 435 440 

ccc act gee tec etc cag cct gac tct tea ggg age age cag cca aag 1518 
Pro Thr Ala Ser Leu Gin Pro Asp Ser Ser Gly Ser Ser Gin Pro Lys 
445 450 455 

ctg aga gac aca gaa gga ggc tgg gaa gat ata gtc tea tct get teg 1566 
Leu Arg Asp Thr Glu Gly Gly Trp Glu Asp He Val Ser Ser Ala Ser 
460 465 470 
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tct ggg act gag tea age cct cag tct ccc gtg aca cca gat ggc aaa 1614 
Ser Gly Thr Glu Ser Ser Pro Gin Ser Pro Val Thr Pro Asp Gly Lys 
475 480 485 

egg age ccc aaa ggc att aag aag ttc tgg gga aag ate cga aga act 1662 
Arg Ser Pro Lys Gly He Lys Lys Phe Trp Gly Lys He Arg Arg Thr 
490 495 500 505 

cag tct gga aac ttc aat act gat gca ccg ggg atg gca gag ttt cga 1710 
Gin Ser Gly Asn Phe Asn Thr Asp Ala Pro Gly Met Ala Glu Phe Arg 
510 515 520 

cga ggt ggg etc cga gca act gcg gga cca agg ctt tct agg acc agg 1758 
Arg Gly Gly Leu Arg Ala Thr Ala Gly Pro Arg Leu Ser Arg Thr Arg 
525 530 535 

"gac acc aag gga cag aaa tgt gat gec aat gec ccc ttt gec cag tgg 1806 
Asp Thr Lys Gly Gin Lys Cys Asp Ala Asn Ala Pro Phe Ala Gin Trp 
540 545 550 

age aca gaa cgc gta tgt aca tgg atg gag gat ttc ggc ctg ggt cag 1854 
Ser Thr Glu Arg Val Cys Thr Trp Met Glu Asp Phe Gly Leu Gly Gin 
555 560 565 

tat gtg ate ttt gec aga cag tgg gtg aca tct gga cat aca eta ctg 1902 
Tyr Val He Phe Ala Arg Gin Trp Val Thr Ser Gly His Thr Leu Leu 
570 575 580 585 

aca get acc cct cag gac atg gaa aag gag eta ggg att aaa cac ccc 1950 
Thr Ala Thr Pro Gin Asp Met Glu Lys Glu Leu Gly He Lys His Pro 
590 595 600 

etc cac agg aag aag ctg gtt tta gca gtg aaa get ate aac gec aag 1998 
Leu His Arg Lys Lys Leu Val Leu Ala Val Lys Ala He Asn Ala Lys 
605 610 615 

caa gaa gaa acg tct gcg ctg ctg gac cac att tgg gtg aca egg tgg 2046 
Gin Glu Glu Thr Ser Ala Leu Leu Asp His He Trp Val Thr Arg Trp 
620 625 630 

ctt gat gat att ggc tta ccc caa tac aaa gac cag ttt cat gaa tea 2094 
Leu Asp Asp He Gly Leu Pro Gin Tyr Lys Asp Gin Phe His Glu Ser 
635 640 645 

aga gtt gat ggg cga atg ctg caa tac eta act gtg aat gat eta etc 2142 
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Arg Val Asp Gly Arg Met Leu Gin Tyr Leu Thr Val Asn Asp Leu Leu 
650 655 660 665 

ttc tta aaa gtc acc age caa eta cat cat etc age ate aaa tgt get 2190 

Phe Leu Lys Val Thr Ser Gin Leu His His Leu Ser He Lys Cys Ala 
670 675 680 

att cac gtg eta cat gtc aac aag ttc aac ccc aac tgc ctg cac agg 2238 

He His Val Leu His Val Asn Lys Phe Asn Pro Asn Cys Leu His Arg 

685 690 695 

agg cct get gat gag agt aac ctt tec cct tec gaa gtt gtg cag tgg 2286 

Arg Pro Ala Asp Glu Ser Asn Leu Ser Pro Ser Glu Val Val Gin Trp ' 

700 705 710 

tec aac cac agg gta atg gag tgg ctg cga tec gtg gac ctg gca gag 2334 

"Ser Asn His Arg Val Met Glu Trp Leu Arg Ser Val Asp Leu Ala Glu 
715 720 725 

tat gca ccc aac ctt cga ggg agt ggc gtc cat ggc ggc etc att ate 2382 

Tyr Ala Pro Asn Leu Arg Gly Ser Gly Val His Gly Gly Leu He He 
730 735 740 745 

ctg gag cct cgc ttt act ggg gac acc ctg get atg ctt ctt aac ate 2430 

Leu Glu Pro Arg Phe Thr Gly Asp Thr Leu Ala Met Leu Leu Asn He 
750 755 760 

ccc cca cag aag acg etc etc agg cgc cat ctg acc acc aag ttc aac 2478 

Pro Pro Gin Lys Thr Leu Leu Arg Arg His Leu Thr Thr Lys Phe Asn 

765 770 775 

gee ctg att ggt cct gag get gaa cag gaa aag cga gac aaa atg gee 2526 

Ala Leu He Gly Pro Glu Ala Glu Gin Glu Lys Arg Asp Lys Met Ala 

780 785 790 

tea ccc gee tac aca cct ctg acc acc acc gee aaa gtt egg cct agg 2574 

Ser Pro Ala Tyr Thr Pro Leu Thr Thr Thr Ala Lys Val Arg Pro Arg 
795 800 805 

aaa ctt gga ttt tea cat ttt gga aac atg aga aaa aag aag ttt gat 2622 

Lys Leu Gly Phe Ser His Phe Gly Asn Met Arg Lys Lys Lys Phe Asp 
810 815 820 825 

gaa tct aca gat tac att tgc ccc atg gag cct gga gat get gtc agt 2670 

Glu Ser Thr Asp Tyr He Cys Pro Met Glu Pro Gly Asp Ala Val Ser 
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830 835 840 

gac age cac agg gtc tac gga gtc tac egg ggc etc agt ccc ctt gac 2718 
Asp Ser His Arg Val Tyr Gly Val Tyr Arg Gly Leu Ser Pro Leu Asp 
845 850 855 

aac cat gaa eta gat ggt ttg gac cag gtg gga cag ata age tga 2763 
Asn His Glu Leu Asp Gly Leu Asp Gin Val Gly Gin He Ser 
860 865 870 

tgaccctgtt atctgccttc tctgtgcacg gagagctcac agtaacactg tgtgtcacca 2823 

egtaactgea cttcaccctc gtccttttgc atgatctaca gaaaacaatt gtgtctttgg 2883 

gctggtctca ctacacactt taaggatggt cagaatatgc agttatacag ccacaaaggg 2943 

gacagacttt ggggaactat agecaaatgt ggactctggg aaaacacctg cagacattag 3003 

tagatgttta gtaattcata gtatccatgt ttcagcttga aacacatgag cagagggcag 3063 

gccctgggta ategcaaaag gttcagttct cagacgctgc ccctattctt cagtcgaggg 3123 

aagaattcaa gtgecttagg tttgtgagcc acaaagtctt ggctgagatc aaagtgccaa 3183 

cageggatgt ttggaccata gtgacaatgt aatttgattg taccttacta tagagtggcc 3243 

acttgtttct gataataaaa acaatattta tgt 3276 



<210> 20 

<211> 871 

<212> PRT 

<213> Mouse 

<400> 20 

Met Thr Ser Gly Ala Ser His Met Leu Glu Ala Ala Leu Glu Gin Met 
15 10 15 



Asp Gly He He Ala Gly Thr Lys Thr Ala Ala Asp Phe Ser Asp Gly 
20 25 30 



Thr Cys Glu Pro Gly Leu Ser Pro Pro Ser Thr Cys Leu Asn Ser Met 
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35 



40 



45 



Pro Val Leu His Leu He Glu Asp Leu Arg Leu Ala Leu Glu Met Leu 
50 55 60 



Ala Leu Pro Gin Glu Arg Glu Ala Leu Leu Ser Gin Val Pro Gly Pro 
65 70 75 80 



Thr Ala Thr Tyr He Lys Glu Trp Phe Glu Asp Ser Leu Ser Gin Val 
85 90 95 



Asn His His Gly Ala Ala Ser Asn Glu Thr Tyr Gin Glu Arg Leu Ala 
100 105 110 



Arg Leu Glu Gly Asp Lys Glu Ser Leu He Leu Gin Val Ser Val Leu 
115 120 125 



Thr Asp Gin Val Glu Ala Gin Gly Glu Lys He Arg Asp Leu Glu Val 
130 135 140 



Cys Leu Glu Gly His Gin Val Lys Leu Asn Ala Ala Glu Glu Met Leu 
145 150 155 160 



Gin Gin Glu Leu Leu Ser Arg Thr Ser Leu Glu Thr Gin Lys Leu Asp 
165 . 170 175 



Leu Met Thr Glu Val Ser Glu Leu Lys Leu Lys Leu Val Gly Met Glu 
180 185 190 



Lys Glu Gin Lys Glu Gin Glu Glu Lys Gin Arg Lys Ala Glu Glu Leu 
195 200 205 



Leu Gin Glu Leu Lys His Leu Lys He Lys Val Glu Glu Leu Glu Asn 
210 215 220 
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Glu Arg Asn Gin Tyr Glu Trp Glu Leu Lys Ala Thr Lys Ala Glu Val 
225 230 235 240 



Ala Gin Leu Gin Glu Gin Val Ala Leu Lys Asp Ala Glu lie Glu Arg 
245 250 255 



Leu His Ser Gin Leu Ser Arg Ser Ala Ala Leu His Ser Asp His Ala 
260 265 270 



Glu Arg Asp Gin Glu He His Arg Leu Lys Met Gly Met Glu Thr Leu 
275 280 285 



Leu Val Ala Asn Glu Asp Lys Asp Arg Arg He Glu Glu Leu Thr Gly 
290 295 300 



Leu Leu Asn Lys Tyr Leu Arg Val Lys Glu He Val Met Ala Thr Gin 
305 310 315 320 



Gly Pro Ser Glu Arg Thr Leu Ser He Asn Glu Asp Glu He Glu Gly 
325 330 335 



Ser Phe Arg Lys Trp Asn Thr Thr Asn Lys Ser Pro Glu Glu Val Pro 
340 345 350 



Lys Gin Glu He Ser Pro Arg Cys Ser Ser Pro Thr Pro Gly Pro Pro 
355 360 365 



Pro Leu Pro Gin Lys Ser Leu Glu Ser Arg Ala Gin Lys Lys Leu Ser 
370 375 380 



Cys Ser Leu Glu Asp Leu Arg Arg Glu Ser Gly Asp Lys Cys Val Asp 
385 390 395 400 
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Gly Asn Gin Leu Ser Pro Val Gly Glu Pro Lys Asp Ser Ser Phe Leu 
405 410 415 



Ala Glu Gin Lys Tyr Pro Thr Leu Pro Gly Lys Leu Ser Gly Ala Thr 
420 425 430 



Pro Asn Gly Glu Ala Ala Lys Ser Pro Pro Thr Ala Ser Leu Gin Pro 
435 440 445 



Asp Ser Ser Gly Ser Ser Gin Pro Lys Leu Arg Asp Thr Glu Gly Gly 
450 455 460 



Trp Glu Asp He Val Ser Ser Ala Ser Ser Gly Thr Glu Ser Ser Pro 
465 470 475 480 



Gin Ser Pro Val Thr Pro Asp Gly Lys Arg Ser Pro Lys Gly He Lys 
485 490 495 



Lys Phe Trp Gly Lys lie Arg Arg Thr Gin Ser Gly Asn Phe Asn Thr 
500 505 510 



Asp Ala Pro Gly Met Ala Glu Phe Arg Arg Gly Gly Leu Arg Ala Thr 
515 520 525 



Ala Gly Pro Arg Leu Ser Arg Thr Arg Asp Thr Lys Gly Gin Lys Cys 
530 535 540 



Asp Ala Asn Ala Pro Phe Ala Gin Trp Ser Thr Glu Arg Val Cys Thr 
545 550 555 560 



Trp Met Glu Asp Phe Gly Leu Gly Gin Tyr Val He Phe Ala Arg Gin 
565 570 575 



84/223 



WO 2005/038022 



PCT/JP2004/015879 



Trp Val Thr Ser Gly His Thr Leu Leu Thr Ala Thr Pro Gin Asp Met 
580 585 590 



Glu Lys Glu Leu Gly lie Lys His Pro Leu His Arg Lys Lys Leu Val 
595 600 605 



Leu Ala Val Lys Ala He Asn Ala Lys Gin Glu Glu Thr Ser Ala Leu 
610 615 620 



Leu Asp His He Trp Val Thr Arg Trp Leu Asp Asp He Gly Leu Pro 
625 630 635 640 



"Gin Tyr Lys Asp Gin Phe His Glu Ser Arg Val Asp Gly Arg Met Leu 
645 650 655 



Gin Tyr Leu Thr Val Asn Asp Leu Leu Phe Leu Lys Val Thr Ser Gin 
660 665 670 



Leu His His Leu Ser He Lys Cys Ala He His Val Leu His Val Asn 
675 680 685 



Lys Phe Asn Pro Asn Cys Leu His Arg Arg Pro Ala Asp Glu Ser Asn 
690 695 700 



Leu Ser Pro Ser Glu Val Val Gin Trp Ser Asn His Arg Val Met Glu 
705 710 715 720 



Trp Leu Arg Ser Val Asp Leu Ala Glu Tyr Ala Pro Asn Leu Arg Gly 
725 730 735 



Ser Gly Val His Gly Gly Leu He He Leu Glu Pro Arg Phe Thr Gly 
740 745 750 



Asp Thr Leu Ala Met Leu Leu Asn He Pro Pro Gin Lys Thr Leu Leu 
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755 760 765 



Arg Arg His Leu Thr Thr Lys Phe Asn Ala Leu He Gly Pro Glu Ala 
770 775 780 



Glu Gin Glu Lys Arg Asp Lys Met Ala Ser Pro Ala Tyr Thr Pro Leu 
785 790 795 800 



Thr Thr Thr Ala Lys Val Arg Pro Arg Lys Leu Gly Phe Ser His Phe 
805 810 815 



Gly Asn Met Arg Lys Lys Lys Phe Asp Glu Ser Thr Asp Tyr He Cys 
820 825 830 



Pro Met Glu Pro Gly Asp Ala Val Ser Asp Ser His Arg Val Tyr Gly 
835 840 845 



Val Tyr Arg Gly Leu Ser Pro Leu Asp Asn His Glu Leu Asp Gly Leu 
850 855 860 



Asp Gin Val Gly Gin He Ser 
865 870 



<210> 21 

<211> 5020 

<212> DNA 

<213> Mouse 

<220> 

<221> CDS 

s222> (174). . (1277) 
<223 s 

<400> 21 

tgcagggcta gtctgttggc ctgacgtcag atgtcgcttt gacaaacgcc cccgggggct 60 



gaggaaggct ctccgctgct ctgatgggcc agcccagtcg tggcccagct ccctggagag 120 
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gcatccgcat cctctgggct gagccgtagc tcctgtgacg ctgacttcca ggc atg 176 

Met 
1 

agg tgg etc ctg ccc tgg acg ctg gca gec gtg gca gtc ctg agg gtg 224 
Arg Trp Leu Leu Pro Trp Thr Leu Ala Ala Val Ala Val Leu Arg Val 
5 10 15 

ggc aac ate ctg gee acg gee etc tct cca acc ccc aca aca atg ace 272 
Gly Asn He Leu Ala Thr Ala Leu Ser Pro Thr Pro Thr Thr Met Thr 
20 25 30 

ttc acc cca gca cca eta gag gaa acg act aca cgc ccc gaa ttc tgc 320 
Phe Thr Pro Ala Pro Leu Glu Glu Thr Thr Thr Arg Pro Glu Phe Cys 
35 40 45 

aag tgg cca tgt gag tgc cca caa tec cca cct cgc tgc cca ctg ggc 368 
Lys Trp Pro Cys Glu Cys Pro Gin Ser Pro Pro Arg Cys Pro Leu Gly 
50 55 60 65 

gtc age eta ate aca gat ggc tgt gaa tgc tgt aag ata tgt gee cag 416 
Val Ser Leu He Thr Asp Gly Cys Glu Cys Cys Lys He Cys Ala Gin 
70 75 80 

cag ctt ggg gac aac tgc aca gag get gee ate tgt gac cca cac egg 464 
Gin Leu Gly Asp Asn Cys Thr Glu Ala Ala He Cys Asp Pro His Arg 
85 90 95 

ggc etc tac tgc gat tac agt ggg gat cgc ccg agg tac gca ata gga 512 
Gly Leu Tyr Cys Asp Tyr Ser Gly Asp Arg Pro Arg Tyr Ala He Gly 
100 105 110 

gtg tgt gca cag gtg gtc ggt gtg ggc tgt gtc ctg gat ggc gta cgc 560 
Val Cys Ala Gin Val Val Gly Val Gly Cys Val Leu Asp Gly Val Arg 
115 120 125 

tac acc aat ggc gag tec ttc caa ccc aac tgc agg tac aac tgt acc 608 
Tyr Thr Asn Gly Glu Ser Phe Gin Pro Asn Cys Arg Tyr Asn Cys Thr 
130 135 140 145 

tgc att gat ggc acg gtg ggc tgc aca ccg ctg tgc eta age ccc agg 656 
Cys He Asp Gly Thr Val Gly Cys Thr Pro Leu Cys Leu Ser Pro Arg 
150 155 160 
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ccc cca cgc etc tgg tgc cgc cag ccc egg cac gtg aga gtc cct ggc 704 
Pro Pro Arg Leu Trp Cys Arg Gin Pro Arg His Val Arg Val Pro Gly 
165 170 175 

cag tgc tgt gag cag tgg gtg tgt gat gat gac gca agg aga cca cgc 752 
Gin Cys Cys Glu Gin Trp Val Cys Asp Asp Asp Ala Arg Arg Pro Arg 
180 185 190 

cag act gca ctg ttg gac acc aga gec ttt gca gcg tea ggc gee gtg 800 
Gin Thr Ala Leu Leu Asp Thr Arg Ala Phe Ala Ala Ser Gly Ala Val 
195 200 205 

gag caa egg tat gag aac tgc ata gee tac act agt ccc tgg age ccc 848 
Glu Gin Arg Tyr Glu Asn Cys He Ala Tyr Thr Ser Pro Trp Ser Pro 
210 215 220 225 

"tgc tct acc acc tgt ggc eta ggt ate tec act egg ate tct aac gtc 896 
Cys Ser Thr Thr Cys Gly Leu Gly He Ser Thr Arg He Ser Asn Val 
230 235 240 

aat gee egg tgc tgg cca gag cag gaa agt cgc etc tgc aac ctg egg 944 
Asn Ala Arg Cys Trp Pro Glu Gin Glu Ser Arg Leu Cys Asn Leu Arg 
245 250 255 

cca tgt gat gtg gac ate caa eta cac ate aag gca ggg aag aaa tgc 992 
Pro Cys Asp Val Asp He Gin Leu His He Lys Ala Gly Lys Lys Cys 
260 265 270 

ctg get gtg tac cag cca gag gag gee acg aac ttc act etc gca ggc 1040 
Leu Ala Val Tyr Gin Pro Glu Glu Ala Thr Asn Phe Thr Leu Ala Gly 
275 280 285 

tgt gtc age aca cgc acc tac cga ccc aag tac tgc gga gtc tgt act 1088 
Cys Val Ser Thr Arg Thr Tyr Arg Pro Lys Tyr Cys Gly Val Cys Thr 
290 295 300 305 

gac aat agg tgt tgc ate ccc tac aag tec aag acc ate agt gtg gat 1136 
Asp Asn Arg Cys Cys He Pro Tyr Lys Ser Lys Thr He Ser Val Asp 
310 315 320 

ttc cag tgt cca gag ggg cca ggt ttc tec egg cag gtc eta tgg att 1184 
Phe Gin Cys Pro Glu Gly Pro Gly Phe Ser Arg Gin Val Leu Trp lie 
325 330 335 

aat get tgc ttc tgc aac ctg age tgc agg aat cct aac gat ate ttt 1232 
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Asn Ala Cys Phe Cys Asn Leu Ser Cys Arg Asn Pro Asn Asp lie Phe 
340 345 350 

get gac ttg gaa tct tac cct gac ttc gaa gag att gec aat tag 1277 
Ala Asp Leu Glu Ser Tyr Pro Asp Phe Glu Glu lie Ala Asn 
355 360 365 

gtgggtgtgt ggctcagggt aaagttccat getgeaaage agccagccct ttgtggtcca 1337 

ggacttcaca attgagcett atttcatcta cttcctactc gattctgaat tcccagtttc 1397 

tgttcctgtt ttgacaatcg taatggccca ggagagtgct gctcaggctc agacaatggg 1457 

ttcctccttg gggacattct acatcattcc aaggaaaaca catctctgac tgttcacaat 1517 

ggaagcaaag cctggcccag ctagtctggc tccagcctgg gcaagttgtc agaagttgtg 1577 

atgggattgt ccaaggaaaa gcatcagctg aagaaccagt atcatgaagt ccttcctcag 1637 

atgccaagcc tagggatget gggatccttt cagacagatg gatgggattg gggacacagg 1697 

aataagctat tattttaccc ttgccaaatg atactatcct gggtatttct gectaaaaca 1757 

taccaaaagt gttcttgttc cactgatctg tatatcacaa gtcaccaaac attttccagg 1817 

tgaggaccat agttgtgtca ttctgttttg ctattgaaaa tcattttaaa aagaaggaaa 1877 

aaaaaaaaaa gaaaagaaaa gaaagtcatt tcattaactt gggcactttc tcctctcacc 1937 

ccatattcta taaagggcta aacttgggtt cttgttgatc aggaatgtaa tttgagaagt 1997 

cttacttttg cagggagatg gtagccctca attcatcccg tagatgggac aaggccagcc 2057 

aatctttcaa gecatagctg ggcaggtcac tgaatctget gctggccaag ttcttaggac 2117 

aattagccaa aatctgggcc tctctctccc tagggttcat gggagttggt agggacegta 2177 

gagtgacttg tctgttgtct caaaaagtaa gatggaaaga tgttctcatg geccttagaa 2237 

gactcttttg aagtctaege cagacctaac agaatatgtg catcaaacaa acaagtggat 2297 

caccctccca tggcctgggt gacctctagc agtcacccag tgactgtggt aaggccacag 2357 

tagtccctgg acccaggaca aatctttttt gtttcagtga cctactttac agectcagtg 2417 
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tctatgaaga aagttaactc agttttctca 
aaatggggat ctatttagta gtggtaaacg 
tttttcctaa gtgataatga ggttgttacc 
ccttttattg tgttctacat actacccatt 
tgaaacttgc tgataacaca gaggacttcc 
atatcaattc aaagaggcta ataagttcaa 
agagaagatt gccttcatat ttcccctttg 
gaaagcatac agaagtcagc agcttgccct 
"taagaggaga gtgtgtctag gtactaagga 
tgcattatcc cctgtggctc ctcctgccct 
atatgatgat tcagtttgcc ccacaccata 
actcataaat ggatttgtaa gtaggaaagg 
ttcccaaagg cctggcctta tgcaaggcaa 
aaaatactat atatatatat tcctattttt 
cttaacagta agaaatcctc tcttaagaga 
tatgtgtaca agtacttgta tgtaaatata 
attttatgtg gtatcatatt tgattttctt 
tctgtaagaa cttccatagg agccataagc 
gggaaactga gctgagcatc ttcaaccaaa 
aagggatggc cagggtagct ccatcgttat 
agaggaacca accttctttg aaccaaggga 
tttctaatag tcagaaacag actttaattg 
tccattatcg ttaaaaacaa aagtccatta 
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tctgaagaca gaagtcgacc agccattcag 2477 

ttaaagagtt tgtaagctaa agaaatattt 2537 

tattttagag gtagaatttt ctgtcatcat 2597 

gttctcaata tttgccacac atttactcat 2657 

cttaatgatt tctgttcttg acactgtgaa 2717 

tcaaagtcac ctatctgaag actcatagcc 2777 

cttctggacc ttgtaaacat gtcagggcag 2837 

cttagtattg gctctctagc ccctttcacg 2897 

tccaacctaa actggacaga aaagggcatg 2957 

ggaatcagaa ctagcttaca gcatgctttt 3017 

catatgggca tatgggagaa ctatacacac 3077 

ggacttgaga tttcccctcc ttcctgcaac 3137 

acagtggtgc ttaagatgta ttttgggaag 3197 

ccttagaagc cttttcttcc aggatctcat 3257 

ggcctagtat tttgagtaaa catatgttca 3317 

agttaccact gtgggttatt aattaggtaa 3377 

ctattggaaa aatctgcctt aacagctaac 3437 

tagggtcttc ccaggtatcc atcctctttt 3497 

ggagttaggg tgatcattgg gaataggaga 3557 

ttagaaacag acctggcata cagaacgacc 3617 

aaaagacttg gatgtaatat atagaagctt 3677 

tatggcctgg ttcaaggaaa gttaagaatg 3737 

ttgatagctt atttggtgct aagccctacg 3797 
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gtgcattttg tccggctatc acttagcaga gccatgctca gtacacagtc tttctctatt 3857 

caataaatag aaacgctgaa gctcaaaggc actgaggagc tgaggctcag aagcatgttt 3917 

agtccactct atcagggggg gaagagatct tgacggaacc taaatgacta ctattggaaa 3977 

ctcatatttg aaagctttca gaagtcccac ccccacccca tccccagatg cttagaaact 4037 

aaagaagcaa tgaggatgag ctagccttca gtgaagaggt tcactactgc accaagagtg 4097 

aatgtcttag gtgtacttag tcattggaca gggagacctg agtgagtttg tgaacctgca 4157 

gcttactaaa ccttacaatg agcatttgga gagccaagac tgcttctcgg cgctttactg 4217 

acatggcttg cttaatcttc tcagtgagcc caagagtcag ggcgttacca ctgcccattt 4277 

tagggctgag aaagcaaaat ctccaggagt taagtgattt gctcaagttt ttaaccaacc 4337 

gaggcactgc agataaactc cgaagcccag tgtcatgtaa catgcccatg ccatctctcc 4397 

ggacacgcag cccattttcc tgttcctaaa ccaaaggctc agagtcacca gaaccaactc 4457 

acaggacagt gcagaaattc taatgtcgag ggtgattaga gactgatcaa agaaagtaat 4517 

ttcaaatgat atgattgttt gtaagcaccc tagttaattc tggactacat atgcatagag 4577 

attgtgaaga acattacagc ctgtgactat aacgttgact tctgtcattt ctttttaaag 4637 

acttgttttt tttttttact caaaggaccc acagtgacag ccctgaatgg ttgagaagca 4697 

ttgattagct gtgagtcctg catatgtatg tatgtgtgtg tgtgtgtgtg tatttgtatg 4757 

tacttatcta ttttcaaact gtgattgtgt atttaaatat tcctcctgcc attttgtaag 4817 

tgattacgca taaagaaaca cctttgaatg tcctaataaa ggagagctag cccttgggcg 4877 

gcctgtcaca ttttgccaca ttcctcattt ttctcatgat ctgtgtagca gggaatgtgt 4937 

ttgttcaacc atgatgagtt ttcattgttc aaattctttg tttacagctt ttctccttaa 4997 

agcaataaat catcagcaac agt 5020 



<210> 22 
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<211> 367 
<212> PRT 
<213> Mouse 

<400> 22 

Met Arg Trp Leu Leu Pro Trp Thr Leu Ala Ala Val Ala Val Leu Arg 
15 10 15 



Val Gly Asn He Leu Ala Thr Ala Leu Ser Pro Thr Pro Thr Thr Met 
20 25 30 



Thr Phe Thr Pro Ala Pro Leu Glu Glu Thr Thr Thr Arg Pro Glu Phe 
35 40 45 



Cys Lys Trp Pro Cys Glu Cys Pro Gin Ser Pro Pro Arg Cys Pro Leu 
50 55 60 



Gly Val Ser Leu He Thr Asp Gly Cys Glu Cys Cys Lys He Cys Ala 
65 70 75 80 



Gin Gin Leu Gly Asp Asn Cys Thr Glu Ala Ala He Cys Asp Pro His 
85 90 95 



Arg Gly Leu Tyr Cys Asp Tyr Ser Gly Asp Arg Pro Arg Tyr Ala He 
100 105 110 



Gly Val Cys Ala Gin Val Val Gly Val Gly Cys Val Leu Asp Gly Val 
115 120 125 



Arg Tyr Thr Asn Gly Glu Ser Phe Gin Pro Asn Cys Arg Tyr Asn Cys 
130 135 140 



Thr Cys He Asp Gly Thr Val Gly Cys Thr Pro Leu Cys Leu Ser Pro 
145 150 155 160 
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Arg Pro Pro Arg Leu Trp Cys Arg Gin Pro Arg His Val Arg Val Pro 
165 170 175 



Gly Gin Cys Cys Glu Gin Trp Val Cys Asp Asp Asp Ala Arg Arg Pro 
180 185 190 



Arg Gin Thr Ala Leu Leu Asp Thr Arg Ala Phe Ala Ala Ser Gly Ala 



195 



100 



205 



Val Glu Gin Arg Tyr Glu Asn Cys He Ala Tyr Thr Ser Pro Trp Ser 
210 215 220 



Pro Cys Ser Thr Thr Cys Gly Leu Gly lie Ser Thr Arg He Ser Asn 
225 230 235 240 



Val Asn Ala Arg Cys Trp Pro Glu Gin Glu Ser Arg Leu Cys Asn Leu 
245 250 255 



Arg Pro Cys Asp Val Asp He Gin Leu His He Lys Ala Gly Lys Lys 
260 265 270 



Cys Leu Ala Val Tyr Gin Pro Glu Glu Ala Thr Asn Phe Thr Leu Ala 
275 280 285 



Gly Cys Val Ser Thr Arg Thr Tyr Arg Pro Lys Tyr Cys Gly Val Cys 
290 295 300 



Thr Asp Asn Arg Cys Cys He Pro Tyr Lys Ser Lys Thr He Ser Val 
305 310 315 320 



Asp Phe Gin Cys Pro Glu Gly Pro Gly Phe Ser Arg Gin Val Leu Trp 
325 330 335 
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He Asn Ala Cys Phe Cys Asn Leu Ser Cys Arg Asn Pro Asn Asp He 
340 345 350 



Phe Ala Asp Leu Glu Ser Tyr Pro Asp Phe Glu Glu He Ala Asn 
355 360 365 



<210 N 23 

<211> 1580 

<212> DNA 

<213> Mouse 

<220 s 

<221> CDS 
<222> (318). . (794) 
"<223> 

<400> 23 

ctgagaagga aaccgcatct tcagacttct gctcactcac gagaggagct agggtcatcg 60 

gacccctaag atcctttcac atcgctccga ctcgccggaa cactcctcac cagtttcctc 120 

agccacagcc ctacctgtga gctccggact tccccggctt tctgtggatg ctcaggcaga 180 

ctgcagagac ctagcctagg acagcagtga gggggacact cctctcctct cctctcctct 240 

ggtatcagcg tctcccccaa gggggacgag catggtgatt gtgccttgaa ggaccttggc 300 

tctggatgtc tgagaag atg ctg gtc atg aag ctg ttc act tgc ttc tta 350 

Met Leu Val Met Lys Leu Phe Thr Cys Phe Leu 
1 5 " 10 

cag gtc eta get ggg ttg get gtg cat tec cag ggg gee ctg tct get 398 
Gin Val Leu Ala Gly Leu Ala Val His Ser Gin Gly Ala Leu Ser Ala 
15 20 25 

ggg aac aac tea aca gaa gtg gaa gtg gtg cct ttc aac gaa gtg tgg 446 
Gly Asn Asn Ser Thr Glu Val Glu Val Val Pro Phe Asn Glu Val Trp 
30 35 40 

ggt cgc age tac tgt egg ccc atg gag aag ctg gtg tac ate ttg gat 494 
Gly Arg Ser Tyr Cys Arg Pro Met Glu Lys Leu Val Tyr He Leu Asp 
45 50 55 
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gaa tac cct gat gag gtg tct cac ata ttc agt ccg tec tgt gtc ctt 542 

Glu Tyr Pro Asp Glu Val Ser His He Phe Ser Pro Ser Cys Val Leu 
60 65 70 75 

ctg agt cgc tgt agt ggc tgc tgt ggt gat gaa ggt ctg cac tgt gtg 590 

Leu Ser Arg Cys Ser Gly Cys Cys Gly Asp Glu Gly Leu His Cys Val 
80 85 90 

ccg ata aag aca gec aac ate act atg cag ate ttg aag att ccc ccc 638 

Pro He Lys Thr Ala Asn He Thr Met Gin He Leu Lys He Pro Pro 
95 100 105 

aat egg gat cca cat ttc tat gtg gag atg aca ttt tct cag gat gtg 686 

Asn Arg Asp Pro His Phe Tyr Val Glu Met Thr Phe Ser Gin Asp Val 
110 115 120 

etc tgt gaa tgc aga cct att ctg gag acg aca aag gca gaa agg agg 734 

Leu Cys Glu Cys Arg Pro He Leu Glu Thr Thr Lys Ala Glu Arg Arg 
125 130 135 

aaa acc aag ggg aag agg aag agg agt aga aac tea cag act gag gaa 782 

Lys Thr Lys Gly Lys Arg Lys Arg Ser Arg Asn Ser Gin Thr Glu Glu 
140 145 150 155 

ccc cac ccg tga tgtcatttcc eggaggtaac cagccactca gaggagagee 834 
Pro His Pro 



ccacacccag etcaegtatt tattacegtc accctctcag aaccctccct gctggtacct 894 

accctctatt tattagcega ctcgtccctg ctgaatgacg tgccccctcc aagataaggg 954 

gcatggaagg acaagacget caggaattca gtgccttaaa acagaacgag agagaaagaa 1014 

agaagecage caeggatctg tgggagcttc ggcttgggaa gaagcaagac atggacatgg 1074 

ccttacaagg ggcaagccgc accccagagg ccctggctct ccagggaact ggagaagaga 1134 

agaggaggee tagaacctgc cctgattccc agctccaccc agagagcagc tctggccccg 1194 

getgeattga aggcatgtag aggggaccca gtctactgta tcctggagat gggacaggac 1254 

atteggctet ggagagcaga gettgectgt ggagtttgcc cttcagccta gaagtttatg 1314 

cttcaccctt tgcaaaggtc ctttgtcccc tctctggaac acaggcagag tggcctgggg 1374 
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ctgagcagag ggcaggctgg aggagcagta gcccgtggac tttgaccgat acaagtctgg 1434 

gttgtgtgtc ttcgtggtac agctacggga agtgagccga ctcctggagg gcccttgcag 1494 

cccaccggtt gtctctgccg ggactaactg ccaagccaga ttctcttgaa taaagcattc 1554 

tagtctggaa aaaaaaaaaa aaaaaa 1580 



<210> 24 

<211> 158 

<212> PRT 

<213> Mouse 

<400> 24 

Met Leu Val Met Lys Leu Phe Thr Cys Phe Leu Gin Val Leu Ala Gly 
15 10 15 



Leu Ala Val His Ser Gin Gly Ala Leu Ser Ala Gly Asn Asn Ser Thr 
20 25 30 



Glu Val Glu Val Val Pro Phe Asn Glu Val Trp Gly Arg Ser Tyr Cys 
35 40 45 



Arg Pro Met Glu Lys Leu Val Tyr He Leu Asp Glu Tyr Pro Asp Glu 
50 55 60 



Val Ser His He Phe Ser Pro Ser Cys Val Leu Leu Ser Arg Cys Ser 
65 70 75 80 



Gly Cys Cys Gly Asp Glu Gly Leu His Cys Val Pro He Lys Thr Ala 
85 90 95 



Asn He Thr Met Gin He Leu Lys He Pro Pro Asn Arg Asp Pro His 
100 105 110 
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Phe Tyr Val Glu Met Thr Phe Ser Gin Asp Val Leu Cys Glu Cys Arg 
115 120 125 



Pro lie Leu Glu Thr Thr Lys Ala Glu Arg Arg Lys Thr Lys Gly Lys 
130 135 140 



Arg Lys Arg Ser Arg Asn Ser Gin Thr Glu Glu Pro His Pro 
145 150 155 



<210> 25 

<211> 2879 

<212> DNA 

<213> Mouse 

<220> 

<221> CDS 

<222> (223) . . (2124) 
<223> 

<400> 25 

ggcacgaggg ccacccgagt cgccggcgtc gccacctgca cttggctctg gacccccgcg 60 

gacagagccc cggccggccg ccgcttcccg ccgcctgccc tgcccacctg ccaggtatta 120 

ccacttaaag aaaccctttt accggcaaac ctatgctaaa gagtataagt aacaaaggaa 180 

accaaacagt tatctgtcaa gtaacaagca tttaatgaca ga atg get cac ctt 234 

Met Ala His Leu 
l' 

aag cga eta gta aaa ttg cac att aaa aga cat tac cac aga aag ttc 282 
Lys Arg Leu Val Lys Leu His He Lys Arg His Tyr His Arg Lys Phe 
5 10 15 20 

tgg aag ctg ggt gca gtc ate ttt ttc ttt tta gta gtt ctg att tta 330 
Trp Lys Leu Gly Ala Val He Phe Phe Phe Leu Val Val Leu He Leu 
25 30 35 

atg caa aga gaa gta agt gtt cag tat tec aag gag gaa tea aag atg 378 
Met Gin Arg Glu Val Ser Val Gin Tyr Ser Lys Glu Glu Ser Lys Met 
40 45 50 
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gag agg aac ttg aaa aac aaa aac aaa atg ttg gat ttt atg etc gaa 426 
Glu Arg Asn Leu Lys Asn Lys Asn Lys Met Leu Asp Phe Met Leu Glu 
55 60 65 

get gta aat aat att aaa gat gca atg cca aag atg caa ata gga gcg 474 
Ala Val Asn Asn lie Lys Asp Ala Met Pro Lys Met Gin He Gly Ala 
70 75 80 

ccc att aag gag aat ate gac gtc cgc gag aga ccc tgt ctg caa ggg 522 
Pro He Lys Glu Asn He Asp Val Arg Glu Arg Pro Cys Leu Gin Gly 
85 90 95 100 

tac tac aca gee gcg gag ttg aag ccg gtt ttt gat cgc cca cct cag 570 
Tyr Tyr Thr Ala Ala Glu Leu Lys Pro Val Phe Asp Arg Pro Pro Gin 
105 110 115 

gat tct aac gca cct ggt get tct ggc aag ccg ttt aag ate acc cac 618 
Asp Ser Asn Ala Pro Gly Ala Ser Gly Lys Pro Phe Lys He Thr His 
120 125 130 

etc age ccg gag gag cag aag gag aaa gag cga ggg gaa acg aag cac 666 
Leu Ser Pro Glu Glu Gin Lys Glu Lys Glu Arg Gly Glu Thr Lys His 
135 140 145 

tgc ttc aac gec ttt gca agt gac aga att tct ctg cac egg gac ctt 714 
Cys Phe Asn Ala Phe Ala Ser Asp Arg He Ser Leu His Arg Asp Leu 
150 155 160 

ggg cct gac acc cga cca cct gaa tgt att gaa caa aaa ttt aag cgc 762 
Gly Pro Asp Thr Arg Pro Pro Glu Cys He Glu Gin Lys Phe Lys Arg 
165 170 175 180 

tgc ccg ccc ctg cct acc acc agt gtc ata ata gtc ttt cac aat gaa 810 
Cys Pro Pro Leu Pro Thr Thr Ser Val He He Val Phe His Asn Glu 
185 190 195 

gca tgg tec acg ctg ctt agg acc gtc cac agt gtg etc tat tct tea 85S 
Ala Trp Ser Thr Leu Leu Arg Thr Val His Ser Val Leu Tyr Ser Ser 
200 205 210 

cct gee ata ctg ctg aag gag ate att ttg gtg gat gat get agt gta 906 
Pro Ala He Leu Leu Lys Glu He He Leu Val Asp Asp Ala Ser Val 
215 220 225 

gac gac tac ctg cat gaa aag ctg gag gaa tac ata aaa cag ttt tct 954 
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Asp Asp Tyr Leu His Glu Lys Leu Glu Glu Tyr lie Lys Gin Phe Ser 
230 235 240 

att gtg aaa ata gtc agg cag caa gaa agg aaa ggc ctg ate acc gcg 1002 
He Val Lys He Val Arg Gin Gin Glu Arg Lys Gly Leu He Thr Ala 
245 250 255 260 

egg ttg eta ggg gca get gta gca act gec gag acg etc acg ttc tta 1050 
Arg Leu Leu Gly Ala Ala Val Ala Thr Ala Glu Thr Leu Thr Phe Leu 
265 270 275 

gat get cac tgt gag tgc ttc tat ggc tgg ctg gaa cct ctg ctg gec 1098 
Asp Ala His Cys Glu Cys Phe Tyr Gly Trp Leu Glu Pro Leu Leu Ala 
280 285 290 

agg ata get gag aac tac act gec gtg gtg agt cca gac ate gca tec 1146 
Arg He Ala Glu Asn Tyr Thr Ala Val Val Ser Pro Asp He Ala Ser 
295 300 305 

ata gat eta aac aca ttt gaa ttc aac aag cct tct ccg tac gga age 1194 
He Asp Leu Asn Thr Phe Glu Phe Asn Lys Pro Ser Pro Tyr Gly Ser 
310 315 320 

aac cat aac cgt gga aat ttt gac tgg age ctt tec ttt ggc tgg gag 1242 
Asn His Asn Arg Gly Asn Phe Asp Trp Ser Leu Ser Phe Gly Trp Glu 
325 330 335 340 

tea ctt cct gat cat gag aag caa aga agg aaa gat gaa acc tac cca 1290 
Ser Leu Pro Asp His Glu Lys Gin Arg Arg Lys Asp Glu Thr Tyr Pro 
345 350 355 

att aag acc ccc acc ttt gca gga ggc ctt ttt tct ata tct aaa aaa 1338 
He Lys Thr Pro Thr Phe Ala Gly Gly Leu Phe Ser He Ser Lys Lys 
360 365 370 

tat ttt gag cac att gga agt tac gat gaa gaa atg gaa ate tgg gga 1386 
Tyr Phe Glu His He Gly Ser Tyr Asp Glu Glu Met Glu He Trp Gly 
375 380 385 

ggt gaa aat ata gaa atg tea ttc cga gtg tgg caa tgt ggt ggg cag 1434 
Gly Glu Asn He Glu Met Ser Phe Arg Val Trp Gin Cys Gly Gly Gin 
390 395 400 

ttg gag att atg cct tgc tct gtt gtt gga cat gtt ttt cgc age aaa 1482 
Leu Glu He Met Pro Cys Ser Val Val Gly His Val Phe Arg Ser Lys 
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405 410 415 420 

age cct cat acc ttc cca aaa ggc acg cag gtg att get cgt aac caa 1530 
Ser Pro His Thr Phe Pro Lys Gly Thr Gin Val He Ala Arg Asn Gin 
425 430 435 

gtt cgc ctt gca gag gtc tgg atg gac gaa tac aag gaa ata ttt tat 1578 
Val Arg Leu Ala Glu Val Trp Met Asp Glu Tyr Lys Glu He Phe Tyr 
440 445 450 

agg aga aac aca gat gca gca aaa ate gtt aag caa aaa tea ttt ggt 1626 
Arg Arg Asn Thr Asp Ala Ala Lys He Val Lys Gin Lys Ser Phe Gly 
455 460 465 

gat ctt tec aaa aga ttt gaa ata aag aaa cgc ctt cag tgt aaa aat 1674 
Asp Leu Ser Lys Arg Phe Glu He Lys Lys Arg Leu Gin Cys Lys Asn 
470 475 480 

ttt acc tgg tac ctg aac act att tac ccg gaa gcg tat gtg cca gac 1722 
Phe Thr Trp Tyr Leu Asn Thr He Tyr Pro Glu Ala Tyr Val Pro Asp 
485 490 495 500 

ctt aat cct gtt ata tct gga tat att aag agt gtg ggt caa cct tta 1770 
Leu Asn Pro Val He Ser Gly Tyr He Lys Ser Val Gly Gin Pro Leu 
505 510 515 

tgt ctg gat gtt ggt gag aat aac cag gga ggc aaa cca ttg att ctg 1818 
Cys Leu Asp Val Gly Glu Asn Asn Gin Gly Gly Lys Pro Leu He Leu 
520 • 525 530 

tac acg tgc cac ggc etc ggg gga aat cag tac ttc gag tat tct get 1866 
Tyr Thr Cys His Gly Leu Gly Gly Asn Gin Tyr Phe Glu Tyr Ser Ala 
535 540 545 

cag cgt gaa ate egg cac aac ate cag aag gag ctg tgt ctt cat get 1914 
Gin Arg Glu He Arg His Asn He Gin Lys Glu Leu Cys Leu His Ala 
550 555 560 

act cag ggt gtc gtc cag ctg aag gca tgt gtc tat aaa ggt cac agg 1962 
Thr Gin Gly Val Val Gin Leu Lys Ala Cys Val Tyr Lys Gly His Arg 
565 570 575 580 

acc ate gee cct gga gaa cag ata tgg gag att egg aag gac caa ctt 2010 
Thr He Ala Pro Gly Glu Gin He Trp Glu He Arg Lys Asp Gin Leu 
585 590 595 
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eta tat aat cca tta ttt aaa atg tgc ctt tea tea aat gga gag cat 2058 
Leu Tyr Asn Pro Leu Phe Lys Met Cys Leu Ser Ser Asn Gly Glu His 
600 605 610 

cca aac tta gtg cca tgt gac gca aca gat eta etc caa aaa tgg att 2106 
Pro Asn Leu Val Pro Cys Asp Ala Thr Asp Leu Leu Gin Lys Trp He 
615 620 625 

ttt age caa aat gaa taa gtgttcctta aaattaagga gttgaaaagg 2154 
Phe Ser Gin Asn Glu 
630 

acatactctt cctcataaaa ctgtgactag gcatacactg tagttgttga aaattatgea 2214 

aaagcagcta attgtaactt attccaagtg catttcctta tttatatctt aagatgtcta 2274 

tgtagaaccg ctgeagaaac cctggggttt ctgtctgaaa gcacagcaac tagaatacca 2334 

aagacgattc tgaaatgtcc agatgtagaa gagagatgtt tacagtgtga agaaaataat 2394 

ttccttagta aagtgaggtg tggttgtaca cttggggatc tacacacctg catccacaca 2454 

ctcacagctg aaaatgtttt ccctaatttt aggggcaata gaaaaagatt tgatactgta 2514 

tttttataac tatatagaaa tggatcaatg aaggccagtc atttggcett teggtacaaa 2574 

ccaggaactt tttatcgatc tagaattcat tgttttaaaa tccaggtaaa cttttgttgt 2634 

ctcttgttga cttgtctgtc aaatatttcc ttaaacatga agttgataag gagaggacta 2694 

tttttaacat ttaaattttt ggaaaattta caaatatttt ttagaagece actccacttg 2754 

atgcacatga gtcttcccca aatagctttt ctgaagtgac tatactgtgt gttttctcag 2814 

agtacttttt aaaaaataaa taaactttat aaattattag ctgttaaaaa aaaaaaaaaa 2874 

aaaaa 2879 



<210> 26 

<211> 633 

<212> PRT 

<213> Mouse 
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<400> 26 

Met Ala His Leu Lys Arg Leu Val Lys Leu His lie Lys Arg His Tyr 
15 10 15 



His Arg Lys Phe Trp Lys Leu Gly Ala Val He Phe Phe Phe Leu Val 
20 25 30 



Val Leu He Leu Met Gin Arg Glu Val Ser Val Gin Tyr Ser Lys Glu 
35 40 45 



Glu Ser Lys Met Glu Arg Asn Leu Lys Asn Lys Asn Lys Met Leu Asp 
50 55 60 



Phe Met Leu Glu Ala Val Asn Asn He Lys Asp Ala Met Pro Lys Met 
65 70 75 80 



Gin He Gly Ala Pro He Lys Glu Asn He Asp Val Arg Glu Arg Pro 
85 90 95 



Cys Leu Gin Gly Tyr Tyr Thr Ala Ala Glu Leu Lys Pro Val Phe Asp 
100 105 110 



Arg Pro Pro Gin Asp Ser Asn Ala Pro Gly Ala Ser Gly Lys Pro Phe 
115 120 125 



Lys He Thr His Leu Ser Pro Glu Glu Gin Lys Glu Lys Glu Arg Gly 
130 135 140 



Glu Thr Lys His Cys Phe Asn Ala Phe Ala Ser Asp Arg He Ser Leu 
145 150 155 160 



His Arg Asp Leu Gly Pro Asp Thr Arg Pro Pro Glu Cys He Glu Gin 
165 170 175 
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Lys Phe Lys Arg Cys Pro Pro Leu Pro Thr Thr Ser Val He He Val 
180 185 190 



Phe His Asn Glu Ala Trp Ser Thr Leu Leu Arg Thr Val His Ser Val 
195 200 205 



Leu Tyr Ser Ser Pro Ala He Leu Leu Lys Glu He He Leu Val Asp 
210 215 220 



Asp Ala Ser Val Asp Asp Tyr Leu His Glu Lys Leu Glu Glu Tyr He 



225 



>30 



235 



240 



Lys Gin Phe Ser He Val Lys He Val Arg Gin Gin Glu Arg Lys Gly 
245 250 255 



Leu He Thr Ala Arg Leu Leu Gly Ala Ala Val Ala Thr Ala Glu Thr 
260 265 270 



Leu Thr Phe Leu Asp Ala His Cys Glu Cys Phe Tyr Gly Trp Leu Glu 
275 280 285 



Pro Leu Leu Ala Arg He Ala Glu Asn Tyr Thr Ala Val Val Ser Pro 
290 295 300 



Asp He Ala Ser He Asp Leu Asn Thr Phe Glu Phe Asn Lys Pro Ser 
305 310 315 320 



Pro Tyr Gly Ser Asn His Asn Arg Gly Asn Phe Asp Trp Ser Leu Ser 
325 330 335 



Phe Gly Trp Glu Ser Leu Pro Asp His Glu Lys Gin Arg Arg Lys Asp 
340 345 350 
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Glu Thr Tyr Pro He Lys Thr Pro Thr Phe Ala Gly Gly Leu Phe Ser 
355 360 365 



He Ser Lys Lys Tyr Phe Glu His He Gly Ser Tyr Asp Glu Glu Met 
370 375 380 



Glu He Trp Gly Gly Glu Asn He Glu Met Ser Phe Arg Val Trp Gin 
385 390 395 400 



Cys Gly Gly Gin Leu Glu He Met Pro Cys Ser Val Val Gly His Val 
405 410 415 



Phe Arg Ser Lys Ser Pro His Thr Phe Pro Lys Gly Thr Gin Val He 
420 425 430 



Ala Ai-g Asn Gin Val Arg Leu Ala Glu Val Trp Met Asp Glu Tyr Lys 
435 440 445 



Glu He Phe Tyr Arg Arg Asn Thr Asp Ala Ala Lys He Val Lys Gin 
450 455 460 



Lys Ser Phe Gly Asp Leu Ser Lys Arg Phe Glu He Lys Lys Arg Leu 
465 470 475 480 



Gin Cys Lys Asn Phe Thr Trp Tyr Leu Asn Thr He Tyr Pro Glu Ala 
485 490 495 



Tyr Val Pro Asp Leu Asn Pro Val He Ser Gly Tyr He Lys Ser Val 
500 505 510 



Gly Gin Pro Leu Cys Leu Asp Val Gly Glu Asn Asn Gin Gly Gly Lys 
515 520 525 



Pro Leu He Leu Tyr Thr Cys His Gly Leu Gly Gly Asn Gin Tyr Phe 
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530 535 540 



Glu Tyr Ser Ala Gin Arg Glu He Arg His Asn He Gin Lys Glu Leu 
545 550 555 560 



Cys Leu His Ala Thr Gin Gly Val Val Gin Leu Lys Ala Cys Val Tyr 
565 570 575 



Lys Gly His Arg Thr He Ala Pro Gly Glu Gin He Trp Glu He Arg 
580 585 590 



Lys Asp Gin Leu Leu Tyr Asn Pro Leu Phe Lys Met Cys Leu Ser Ser 
595 600 605 



Asn Gly Glu His Pro Asn Leu Val Pro Cys Asp Ala Thr Asp Leu Leu 
610 615 620 



Gin Lys Trp He Phe Ser Gin Asn Glu 
625 630 



<210> 


27 


<211> 


5540 


<212> 


DNA 


<213> 


human 


<220> 




<221> 


CDS 


<222> 


(144) 


s223> 




<400> 


27 



aattgcttcc ggggagttgc gagggagcga gggggaataa aggacccgcg aggaagggcc 60 

cgcggatggc gcgtccctga gggtcgtggc gagttcgcgg agcgtgggaa ggagcggacc 120 

ctgctctccc cgggctgcgg gcc atg gcc acg gcg gag egg aga gec etc ggc 173 

Met Ala Thr Ala Glu Arg Arg Ala Leu Gly 
1 5 10 
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ate ggc ttc cag tgg etc tct ttg gee act ctg gtg etc ate tgc gee 221 
He Gly Phe Gin Trp Leu Ser Leu Ala Thr Leu Val Leu He Cys Ala 
15 20 25 

ggg caa ggg gga cgc agg gag gat ggg ggt cca gee tgc tac ggc gga 269 
Gly Gin Gly Gly Arg Arg Glu Asp Gly Gly Pro Ala Cys Tyr Gly Gly 
30 35 40 

ttt gac ctg tac ttc att ttg gac aaa tea gga agt gtg ctg cac cac 317 
Phe Asp Leu Tyr Phe He Leu Asp Lys Ser Gly Ser Val Leu His His 
45 50 55 

tgg aat gaa ate tat tac ttt gtg gaa cag ttg get cac aaa ttc ate 365 
Trp Asn Glu He Tyr Tyr Phe Val Glu Gin Leu Ala His Lys Phe He 
60 65 70 

age cca cag ttg aga atg tec ttt att gtt ttc tec acc cga gga aca 413 
Ser Pro Gin Leu Arg Met Ser Phe He Val Phe Ser Thr Arg Gly Thr 
75 80 85 90 

acc tta atg aaa ctg aca gaa gac aga gaa caa ate cgt caa ggc eta 461 
Thr Leu Met Lys Leu Thr Glu Asp Arg Glu Gin He Arg Gin Gly Leu 
95 100 105 

gaa gaa etc cag aaa gtt ctg cca gga gga gac act tac atg cat gaa 509 
Glu Glu Leu Gin Lys Val Leu Pro Gly Gly Asp Thr Tyr Met His Glu 
110 115 120 

gga ttt gaa agg gee agt gag cag att tat tat gaa aac aga caa ggg 557 
Gly Phe Glu Arg Ala Ser Glu Gin He Tyr Tyr Glu Asn Arg Gin Gly 
125 130 135 

tac agg aca gec age gtc ate att get ttg act gat gga gaa etc cat 605 
Tyr Arg Thr Ala Ser Val He He Ala Leu Thr Asp Gly Glu Leu His 
140 145 150 

gaa gat etc ttt ttc tat tea gag agg gag get aat agg tct cga gat 653 
Glu Asp Leu Phe Phe Tyr Ser Glu Arg Glu Ala Asn Arg Ser Arg Asp 
155 160 165 170 

ctt ggt gca att gtt tac tgt gtt ggt gtg aaa gat ttc aat gag aca 701 
Leu Gly Ala lie Val Tyr Cys Val Gly Val Lys Asp Phe Asn Glu Thr 
175 180 185 
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cag ctg gcc egg att gcg gac agt aag gat cat gtg ttt ccc gtg aat 749 
Gin Leu Ala Arg He Ala Asp Ser Lys Asp His Val Phe Pro Val Asn 
190 195 200 

gac ggc ttt cag get ctg caa ggc ate ate cac tea att ttg aag aag 797 
Asp Gly Phe Gin Ala Leu Gin Gly He lie His Ser He Leu Lys Lys 
205 210 215 

tec tgc ate gaa att eta gca get gaa cca tec ace ata tgt gca gga 845 
Ser Cys He Glu He Leu Ala Ala Glu Pro Ser Thr He Cys Ala Gly 
220 225 230 

gag tea ttt caa gtt gtc gtg aga gga aac ggc ttc cga cat gcc cgc 893 
Glu Ser Phe Gin Val Val Val Arg Gly Asn Gly Phe Arg His Ala Arg 
235 240 245 250 

"aac gtg gac agg gtc etc tgc age ttc aag ate aat gac teg gtc aca 941 
Asn Val Asp Arg Val Leu Cys Ser Phe Lys He Asn Asp Ser Val Thr 
255 260 265 

etc aat gag aag ccc ttt tct gtg gaa gat act tat tta ctg tgt cca 989 
Leu Asn Glu Lys Pro Phe Ser Val Glu Asp Thr Tyr Leu Leu Cys Pro 
270 275 280 

gcg cct ate tta aaa gaa gtt ggc atg aaa get gca etc cag gtc age 1037 
Ala Pro He Leu Lys Glu Val Gly Met Lys Ala Ala Leu Gin Val Ser 
285 290 295 

atg aac gat ggc etc tct ttt ate tec agt tct gtc ate ate ace ace 1085 
Met Asn Asp Gly Leu Ser Phe He Ser Ser Ser Val He He Thr Thr 
300 305 310 

aca cac tgt tct gac ggt tec ate ctg gcc ate gcc ctg ctg ate ctg 1133 
Thr His Cys Ser Asp Gly Ser He Leu Ala He Ala Leu Leu He Leu 
315 320 325 330 

ttc ctg etc eta gcc ctg get etc etc tgg tgg ttc tgg ccc etc tgc 1181 
Phe Leu Leu Leu Ala Leu Ala Leu Leu Trp Trp Phe Trp Pro Leu Cys 
335 340 345 

tgc act gtg att ate aag gag gtc cct cca ccc cct gcc gag gag agt 1229 
Cys Thr Val He He Lys Glu Val Pro Pro Pro Pro Ala Glu Glu Ser 
350 355 360 

gag gaa gaa gat gat gat ggt ctg cct aag aaa aag tgg cca acg gta 1277 
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Glu Glu Glu Asp Asp Asp Gly Leu Pro Lys Lys Lys Trp Pro Thr Val 
365 370 375 

gac gcc tct tat tat ggt ggg aga ggc gtt gga ggc att aaa aga atg 1325 
Asp Ala Ser Tyr Tyr Gly Gly Arg Gly Val Gly Gly He Lys Arg Met 
380 385 390 

gag gtt cgt tgg gga gaa aag ggc tec aca gaa gaa ggt get aag ttg 1373 
Glu Val Arg Trp Gly Glu Lys Gly Ser Thr Glu Glu Gly Ala Lys Leu 
395 400 405 410 

gaa aag gca aag aat gca aga gtc aag atg ccg gag cag gaa tat gaa 1421 
Glu Lys Ala Lys Asn Ala Arg Val Lys Met Pro Glu Gin Glu Tyr Glu 
415 420 425 

ttc cct gag ccg cga aat etc aac aac aat atg cgt egg cct tct tec 1469 
Phe Pro Glu Pro Arg Asn Leu Asn Asn Asn Met Arg Arg Pro Ser Ser 
430 435 440 

ccc egg aag tgg tac tct cca ate aag gga aaa etc gat gcc ttg tgg 1517 
Pro Arg Lys Trp Tyr Ser Pro He Lys Gly Lys Leu Asp Ala Leu Trp 
445 450 455 

gtc eta ctg agg aaa gga tat gat cgt gtg tct gtg atg cgt cca cag 1565 
Val Leu Leu Arg Lys Gly Tyr Asp Arg Val Ser Val Met Arg Pro Gin 
460 465 470 

cca gga gac acg ggg cgc tgc ate aac ttc ace agg gtc aag aac aac 1613 
Pro Gly Asp Thr Gly Arg Cys He Asn Phe Thr Arg Val Lys Asn Asn 
475 480 485 490 

cag cca gcc aag tac cca etc aac aac gcc tac cac ace tec teg ccg 1661 
Gin Pro Ala Lys Tyr Pro Leu Asn Asn Ala Tyr His Thr Ser Ser Pro 
495 500 505 

cct cct gcc ccc ate tac act ccc cca cct cct gcg ccc cac tgc cct 1709 
Pro Pro Ala Pro He Tyr Thr Pro Pro Pro Pro Ala Pro His Cys Pro 
510 515 520 

ccc ccg ccc ccc age gcc cct acc cct ccc ate ccg tec cca cct tec 1757 
Pro Pro Pro Pro Ser Ala Pro Thr Pro Pro He Pro Ser Pro Pro Ser 
525 530 535 

acc ctt ccc cct cct ccc cag get cca cct ccc aac agg gca cct cct 1805 
Thr Leu Pro Pro Pro Pro Gin Ala Pro Pro Pro Asn Arg Ala Pro Pro 
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540 



545 



550 



ccc tec cgc cct cct cca agg cct tct gtc tag ageccaaagt tcctgctctg 1858 
Pro Ser Arg Pro Pro Pro Arg Pro Ser Val 



ggctctctca gaaacttcag gagatgttag aacaagtctt tccagttaga gaagaggagt 1918 

ggtgataaag cccactgacc ttcacacatt ctaaaaattg gttggcaatg ccagtatacc 1978 

aacaatcatg atcagctgaa agaaacagat attttaaatt gecagaaaac aaatgatgag 2038 

gcaactacag tcagatttat agccagccat ctatcacctc tagaaggttc cagagacagt' 2098 

gaaactgcaa gatgetctea acaggattat gtctcatgga gaccagtaag aaaatcattt 2158 

atctgaaggt gaaatgeaga gttggataag aaatacattg ctgggtttct aaaatgctgc 2218 

cttcctgcct ctactccacc tccatccctg gactttggac ccttggccta ggagcctaag 2278 

gaccttcacc cctgtgcacc acccaagaaa gaggaaaact ttgcctacaa ctttggaaat 2338 

gctggggtcc ctggtgtggt aagaaactca acatcagacg ggtatgeaga aggatgttct 2398 

tctgggattt gcaggtacat aaaaaatgta tggcatcttt tecttgeaaa ttcttccagt 2458 

ttccaagtga gaaggggagc aggtgtttac tgatggaaaa ggtatgttgc tatgttgatg 2518 

tgtaagtgaa atcagttgtg tgeaatagae aggggegtat tcatgggagc ateagecagt 2578 

ttctaaaacc cacaggccat cagcagctag aggtggctgg ctttggccag acatggaccc 2638 

taaatcaaca gacaatggca ttgtcgaaga gcaacctgtt aatgaatcat gttaaaaatc 2698 

aaggtttggc ttcagtttaa atcacttgag gtatgaagtt tatcctgttt tccagagata 2758 

aacataagtt gatcttccca aaataccatc attaggacct atcacacaat atcactagtt 2818 

ttttttgttt gtttgttttt tgtttttttt cttggtaaag ccatgcacca cagacttctg 2878 

ggcagagctg agagacaatg gtcctgacat aataaggatc tttgattaac ccccataagg 2938 

catgtgtgtg tatacaaata tacttctctt tggcttttcg acatagaacc tcagctgtta 2998 

accaagggga aatacatcag atetgeaaca cagaaatget ctgcctgaaa tttccaccat 3058 



555 



560 
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gcctaggact caccccattt atccaggtct 
aatcacttgc taaacactgg gcttcatcac 
gacctcctgc atcagcctat tcaaaattat 
attcctgtcc caagccaccc aaattctcag 
taaatataca tttagtggct tgggctatgg 
ccagcttcat tcactcactt tacttagaac 
ttatcaatac caatttttgt ggccatggca 
ctattaagcc cactgatttc ttcacaatcc 
ctcaacagtc agatgaaccc aacagtcaga 
atcttagaaa gcaaaaacaa acaggagttt 
aaaggtacag tcaggggaaa atagatctag 
ctgaatctgc agtgccaaca ccaaactgac 
ttctcccaca gctgcctaca acagagtctc 
tttccagact catgaaagca accccccagc 
tttagaacac taggcttctt ctttcatgta 
agccacctgc agtgacattg ctggacccct 
caggctcaca gtgtagagac attgagccca 
aacagtccac ccaccccatg gcactgccgc 
ccgagatgct gacgttgctg agcaacgaga 
gcacatcagt catatgccca gtgcagttac 
gaatagggaa ctgcaaatgt atgatgattt 
ccgactcagt gtgtcatccc cggttattta 



ttctggatct gtttaatcaa taagccctat 3118 

ccagggataa aaacagagat cattgtcttg 3178 

ctctctctct agctttccac aaatcctaaa 3238 

atcttttctg gaacaaggca gaatataaaa 3298 

tctccaaaga tccttcaaaa atacatcaag 3358 

agagatataa gggcctggga tgcatttatt 3418 

gacattgcta atcaatcaca gcactatttc 3478 

ttctcaaatt acaattccaa agagccgcca 3538 

tgagagaaat gaaccctact tgctatctct 3598 

ccagggagaa tgggaaagcc agggggcata 3658 

gcagagtgcc ttagtcaggg accacgggcg 3718 

acatctccag gtgtacctcc aaccctagcc 3778 

ccagccttct cagagagcta aaaccagaaa 3838 

ctctccccaa ccctgccgca ttgtctaatt 3898 

gttcctcata agcaggggcc agaatatctc 3958 

gaaaaccatt ccataggaga atgggttccc 4018 

tcacaactgt tttgactgct ggcagtctaa 4078 

gtgattcccg cggccattca gaagttcaag 4138 

tggtgagcat cagtgcaaat gcaccattca 4198 

aagatgttgt ttcggcaaag cattttgatg 4258 

tgaaaaggct cagcaggatt tgttcttaaa 4318 

gaat.tacagt taagaaggag aaacttctat 4378 
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aagactgtat gaacaaggtg atatcttcat agtgggctat tacaggcagg aaaatgtttt 4438 

aactggttta caaaatccat caatacttgt gtcattccct gtaaaaggca ggagacatgt 4498 

gattatgatc aggaaactgc acaaaattat tgttttcagc ccccgtgtta ttgtcctttt 4558 

gaactgtttt ttttttatta aagccaaatt tgtgttgtat atattcgtat tccatgtgtt 4618 

agatggaagc atttcctatc cagtgtgaat aaaaagaaca gttgtagtaa attattataa 4678 

agccgatgat atttcatggc aggttattct accaagctgt gcttgttggt ttttcccatg 4738 

actgtattgc ttttataaat gtacaaatag ttactgaaat gacgagaccc ttgtttgcac 4798 

agcattaata agaaccttga taagaaccat attctgttga cagccagctc acagtttctt 4858 

gcctgaagct tggtgcaccc tccagtgaga cacaagatct ctcttttacc aaagttgaga 4918 

acagagctgg tggattaatt aatagtcttc gatatctggc catgggtaac ctcattgtaa 4978 

ctatcatcag aatgggcaga gatgatcttg aagtgtcaca tacactaaag tccaaacact 5038 

atgtcagatg ggggtaaaat ccattaaaga acaggaaaaa ataattataa gatgataagc 5098 

aaatgtttca gcccaatgtc aacccagtta aaaaaaaaat taatgctgtg taaaatggtt 5158 

gaattagttt gcaaactata taaagacata tgcagtaaaa agtctgttaa tgcacatcct 5218 

gtgggaatgg agtgttctaa ccaattgcct tttcttgtta tctgagctct cctatattat 5278 

catactcaga taaccaaatt aaaagaatta gaatatgatt tttaatacac ttaacattaa 5338 

actcttctaa ctttcttctt tctgtgataa ttcagaagat agttatggat cttcaatgcc 5398 

tctgagtcat tgttataaaa aatcagttat cactatacca tgctatagga gactgggcaa 5458 

aacctgtaca atgacaaccc tggaagttgc tttttttaaa aaaataataa atttcttaaa 5518 

tcaaaaaaaa aaaaaaaaaa aa 5540 

<210> 28 
<211> 564 
<212> PRT 
<213> human 
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<400> 28 

Met Ala Thr Ala Glu Arg Arg Ala Leu Gly He Gly Phe Gin Trp Leu 
15 10 15 



Ser Leu Ala Thr Leu Val Leu He Cys Ala Gly Gin Gly Gly Arg Arg 
20 25 30 



Glu Asp Gly Gly Pro Ala Cys Tyr Gly Gly Phe Asp Leu Tyr Phe He 
35 40 45 



Leu Asp Lys Ser Gly Ser Val Leu His His Trp Asn Glu He Tyr Tyr 
50 55 60 



Phe Val Glu Gin Leu Ala His Lys Phe He Ser Pro Gin Leu Arg Met 
65 70 75 80 



Ser Phe He Val Phe Ser Thr Arg Gly Thr Thr Leu Met Lys Leu Thr 
S5 90 95 



Glu Asp Arg Glu Gin He Arg Gin Gly Leu Glu Glu Leu Gin Lys Val 
100 105 110 



Leu Pro Gly Gly Asp Thr Tyr Met His Glu Gly Phe Glu Arg Ala Ser 
115 120 125 



Glu Gin He Tyr Tyr Glu Asn Arg Gin Gly Tyr Arg Thr Ala Ser Val 
130 135 140 



He He Ala Leu Thr Asp Gly Glu Leu His Glu Asp Leu Phe Phe Tyr 
145 150 155 160 



Ser Glu Arg Glu Ala Asn Arg Ser Arg Asp Leu Gly Ala He Val Tyr 
165 170 175 
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Cys Val Gly Val Lys Asp Phe Asn Glu Thr Gin Leu Ala Arg He Ala 
180 185 190 



Asp Ser Lys Asp His Val Phe Pro Val Asn Asp Gly Phe Gin Ala Leu 
195 200 205 



Gin Gly He He His Ser He Leu Lys Lys Ser Cys He Glu He Leu 
210 215 220 



Ala Ala Glu Pro Ser Thr He Cys Ala Gly Glu Ser Phe Gin Val Val 
225 230 235 240 



Val Arg Gly Asn Gly Phe Arg His Ala Arg Asn Val Asp Arg Val Leu 
245 250 255 



Cys Ser Phe Lys He Asn Asp Ser Val Thr Leu Asn Glu Lys Pro Phe 
260 265 270 



Ser Val Glu Asp Thr Tyr Leu Leu Cys Pro Ala Pro He Leu Lys Glu 
275 280 285 



Val Gly Met Lys Ala Ala Leu Gin Val Ser Met Asn Asp Gly Leu Ser 
290 295 300 ' 



Phe He Ser Ser Ser Val He He Thr Thr Thr His Cys Ser Asp Gly 
305 310 315 320 



Ser He Leu Ala He Ala Leu Leu lie Leu Phe Leu Leu Leu Ala Leu 
325 330 335 



Ala Leu Leu Trp Trp Phe Trp Pro Leu Cys Cys Thr Val He He Lys 
340 345 350 
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Glu Val Pro Pro Pro Pro Ala Glu Glu Ser Glu Glu Glu Asp Asp Asp 
355 360 365 



Gly Leu Pro Lys Lys Lys Trp Pro Thr Val Asp Ala Ser Tyr Tyr Gly 
370 375 380 



Gly Arg Gly Val Gly Gly He Lys Arg Met Glu Val Arg Trp Gly Glu 
385 390 395 400 



Lys Gly Ser Thr Glu Glu Gly Ala Lys Leu Glu Lys Ala Lys Asn Ala 
405 410 415 



Arg Val Lys Met Pro Glu Gin Glu Tyr Glu Phe Pro Glu Pro Arg Asn 
420 425 430 



Leu Asn Asn Asn Met Arg Arg Pro Ser Ser Pro Arg Lys Trp Tyr Ser 
435 440 445 



Pro He Lys Gly Lys Leu Asp Ala Leu Trp Val Leu Leu Arg Lys Gly 
450 455 460 



Tyr Asp Arg Val Ser Val Met Arg Pro Gin Pro Gly Asp Thr Gly Arg 
465 470 475 480 



Cys He Asn Phe Thr Arg Val Lys Asn Asn Gin Pro Ala Lys Tyr Pro 
485 490 495 



Leu Asn Asn Ala Tyr His Thr Ser Ser Pro Pro Pro Ala Pro He Tyr 
500 505 510 



Thr Pro Pro Pro Pro Ala Pro His Cys Pro Pro Pro Pro Pro Ser Ala 
515 520 525 
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Pro Thr Pro Pro He Pro Ser Pro Pro Ser Thr Leu Pro Pro Pro Pro 
530 535 540 



Gin Ala Pro Pro Pro Asn Arg Ala Pro Pro Pro Ser Arg Pro Pro Pro 
545 550 555 ' 560 



Arg Pro Ser Val 



<210^ 29 

<211> 1433 

<212> DNA 

<213> human 

<220> 

<221> CDS 

<222> (148).. (900) 

<223> 

<400> 29 

tgtgtgtgtg tgtgtgtgag cgcgcgcgcg cgcgcgcgtg tgtactcgtg cgtgtgcctg 60 

tgtgtgcctg ggagtgacct cacagctgcc ggaacataaa gactcacagg tccgcctccc 120 

aggctcaaag ctggctctgc aggggac atg aga ggc aca ccg aag acc cac etc 174 

Met Arg Gly Thr Pro Lys Thr His Leu 
1 5 

ctg gec ttc tec etc etc tgc etc etc tea aag gtg cgt acc cag ctg 222 
Leu Ala Phe Ser Leu Leu Cys Leu Leu Ser Lys Val Arg Thr Gin Leu 
10 15 20 25 

tgc ccg aca cca tgt acc tgc ccc tgg cca cct ccc cga tgc ccg ctg 270 
Cys Pro Thr Pro Cys Thr Cys Pro Trp Pro Pro Pro Arg Cys Pro Leu 
30 35 40 

gga gta ccc ctg gtg ctg gat ggc tgt ggc tgc tgc egg gta tgt gca 318 
Gly Val Pro Leu Val Leu Asp Gly Cys Gly Cys Cys Arg Val Cys Ala 
45 50 55 

egg egg ctg ggg gag ccc tgc gac caa etc cac gtc tgc gac gec age 366 
Arg Arg Leu Gly Glu Pro Cys Asp Gin Leu His Val Cys Asp Ala Ser 
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60 65 70 

cag ggc ctg gtc tgc cag ccc ggg gca gga ccc ggt ggc egg ggg gec 414 
Gin Gly Leu Val Cys Gin Pro Gly Ala Gly Pro Gly Gly Arg Gly Ala 
75 80 85 

ctg tgc etc ttg gca gag gac gac age age tgt gag gtg aac ggc cgc 462 
Leu Cys Leu Leu Ala Glu Asp Asp Ser Ser Cys Glu Val Asn Gly Arg 
90 95 100 105 

ctg tat egg gaa ggg gag acc ttc cag ccc cac tgc age ate cgc tgc 510 
Leu Tyr Arg Glu Gly Glu Thr Phe Gin Pro His Cys Ser He Arg Cys 
110 115 120 

cgc tgc gag gac ggc ggc ttc acc tgc gtg ccg ctg tgc age gag gat 558 
Arg Cys Glu Asp Gly Gly Phe Thr Cys Val Pro Leu Cys Ser Glu Asp 
125 130 135 

gtg egg ctg ccc age tgg gac tgc ccc cac ccc agg agg gtc gag gtc 606 
Val Arg Leu Pro Ser Trp Asp Cys Pro His Pro Arg Arg Val Glu Val 
140 145 150 

ctg ggc aag tgc tgc cct gag tgg gtg tgc ggc caa gga ggg gga ctg 654 
Leu Gly Lys Cys Cys Pro Glu Trp Val Cys Gly Gin Gly Gly Gly Leu 
155 160 165 



ggg acc cag ccc ctt cca gee caa gga ccc cag ttt tct ggc ctt gtc 702 
Gly Thr Gin Pro Leu Pro Ala Gin Gly Pro Gin Phe Ser Gly Leu Val 
170 175 180 185 

tct tec ctg ccc cct ggt gtc ccc tgc cca gaa tgg age acg gee tgg 750 
Ser Ser Leu Pro Pro Gly Val Pro Cys Pro Glu Trp Ser Thr Ala Trp 
190 195 200 

gga ccc tgc teg acc acc tgt ggg ctg ggc atg gec acc egg gtg tec 798 
Gly Pro Cys Ser Thr Thr Cys Gly Leu Gly Met Ala Thr Arg Val Ser 
205 210 215 

aac cag aac cgc ttc tgc cga ctg gag acc cag cgc cgc ctg tgc ctg 846 
Asn Gin Asn Arg Phe Cys Arg Leu Glu Thr Gin Arg Arg Leu Cys Leu 
220 225 230 

tec agg ccc tgc cca ccc tec agg ggt cgc agt cca caa aac agt gec 894 
Ser Arg Pro Cys Pro Pro Ser Arg Gly Arg Ser Pro Gin Asn Ser Ala 
235 240 245 
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ttc tag agccgggctg ggaatgggga cacggtgtcc accatcccca gctggtggcc 950 

Phe 

250 

ctgtgcctgg gccctgggct gatggaagat ggtccgtgcc caggcccttg gctgcaggca 1010 

acactttagc ttgggtccac catgcagaac accaatatta acacgctgcc tggtctgtct 1070 

ggatcccgag gtatggcaga ggtgcaagac ctagtcccct ttcctctaac tcactgccta 1130 

ggaggctggc caaggtgtcc agggtcctct agcccactcc ctgcctacac acacagccta 1190 

tatcaaacat gcacacgggc gagctttctc tccgacttcc cctgggcaag agatgggaca 1250 

agcagtccct taatattgag gctgcagcag gtgctgggct ggactggcca tttttctggg 1310 

ggtaggatga agagaaggca cacagagatt ctggatctcc tgctgccttt tctggagttt 1370 

gtaaaattgt tcctgaatac aagcctatgc gtgaaaaaaa aaaaaaaaaa aaaaaaaaaa 1430 



aaa 



<210> 30 

<211> 250 

<212> PRT 

<213> human 

<400> 30 



Met Arg Gly Thr Pro Lys Thr His Leu Leu Ala Phe Ser Leu Leu Cys 
15 10 15 



Leu Leu Ser Lys Val Arg Thr Gin Leu Cys Pro Thr Pro Cys Thr Cys 
20 25 30 



Pro Trp Pro Pro Pro Arg Cys Pro Leu Gly Val Pro Leu Val Leu Asp 
35 40 45 



Gly Cys Gly Cys Cys Arg Val Cys Ala Arg Arg Leu Gly Glu Pro Cys 
50 55 60 
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Asp Gin Leu His Val Cys Asp Ala Ser Gin Gly Leu Val Cys Gin Pro 
65 70 75 80 



Gly Ala Gly Pro Gly Gly Arg Gly Ala Leu Cys Leu Leu Ala Glu Asp 
85 90 95 



Asp Ser Ser Cys Glu Val Asn Gly Arg Leu Tyr Arg Glu Gly Glu Thr 
100 105 110 



Phe Gin Pro His Cys Ser He Arg Cys Arg Cys Glu Asp Gly Gly Phe 
115 120 125 



Thr Cys Val Pro Leu Cys Ser Glu Asp Val Arg Leu Pro Ser Trp Asp 
130 135 140 



Cys Pro His Pro Arg Arg Val Glu Val Leu Gly Lys Cys Cys Pro Glu 
145 150 155 160 



Trp Val Cys Gly Gin Gly Gly Gly Leu Gly Thr Gin Pro Leu Pro Ala 
165 170 175 



Gin Gly Pro Gin Phe Ser Gly Leu Val Ser Ser Leu Pro Pro Gly Val 
180 185 190 



Pro Cys Pro Glu Trp Ser Thr Ala Trp Gly Pro Cys Ser Thr Thr Cys 
195 200 205 



Gly Leu Gly Met Ala Thr Arg Val Ser Asn Gin Asn Arg Phe Cys Arg 
210 215 220 



Leu Glu Thr Gin Arg Arg Leu Cys Leu Ser Arg Pro Cys Pro Pro Ser 
225 230 235 240 
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Arg Gly Arg Ser Pro Gin Asn Ser Ala Phe 
245 250 



<210> 31 

<211> 2502 

<212> DNA 

<213> human 

<220> 

<221> CDS 

<222> (55).. (2154) 

<223 s 

<400> 31 

gaattcgtgg gtcgtgctgc gtcgacaacg gtagtgacgc gtattgcctg gagg atg 57 

Met 
1 

gcg gac gcc ggc att cgc cgc gtg gtt ccc age gac ctg tat ccc etc 105 
Ala Asp Ala Gly He Arg Arg Val Val Pro Ser Asp Leu Tyr Pro Leu 
5 10 15 

gtg etc ggc ttc ctg cgc gat aac caa etc tea gag gtg gcc aat aag 153 
Val Leu Gly Phe Leu Arg Asp Asn Gin Leu Ser Glu Val Ala Asn Lys 
20 25 30 

ttc gcc aaa gcg aca gga get aca cag cag gat gcc aat gcc tct tec 201 
Phe Ala Lys Ala Thr Gly Ala Thr Gin Gin Asp Ala Asn Ala Ser Ser 
35 40 45 

etc tta gac ate tat age ttc tgg etc aag tct gcc aag gtc cca gag 249 
Leu Leu Asp He Tyr Ser Phe Trp Leu Lys Ser Ala Lys Val Pro Glu 
50 55 60 65 

cga aag tta cag gca aat gga cca gtg get aag aaa get aag aag aag 297 
Arg Lys Leu Gin Ala Asn Gly Pro Val Ala Lys Lys Ala Lys Lys Lys 
70 75 80 

gcc tea tec agt gac agt gag gac age age gag gag gag gag gaa gtt 345 
Ala Ser Ser Ser Asp Ser Glu Asp Ser Ser Glu Glu Glu Glu Glu Val 
85 90 95 



caa ggg cct cca gca aag aag get get gta cct gcc aag cga gtc ggt 393 
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Gin Gly Pro Pro Ala Lys Lys Ala Ala Val Pro Ala Lys Arg Val Gly 
100 105 110 

ctg cct cct ggg aag get gca gec aaa gca tea gag agt age age agt 441 
Leu Pro Pro Gly Lys Ala Ala Ala Lys Ala Ser Glu Ser Ser Ser Ser 
115' 120 125 

gaa gag tec aga gat gat gat gat gag gag gac caa aag aaa cag cct 489 
Glu Glu Ser Arg Asp Asp Asp Asp Glu Glu Asp Gin Lys Lys Gin Pro 
130 135 140 145 

gtc cag aag gga gtt aag ccc caa gee aag gca gee aaa get cct cct 537 
Val Gin Lys Gly Val Lys Pro Gin Ala Lys Ala Ala Lys Ala Pro Pro 
150 155 160 

aag aag gee aag age tct gat tct gat tct gac tea age tec gag gat 585 
Lys Lys Ala Lys Ser Ser Asp Ser Asp Ser Asp Ser Ser Ser Glu Asp 
165 170 175 

gag cca cca aag aac cag aag cca aag ata aca cct gtg aca gtt aaa 633 
Glu Pro Pro Lys Asn Gin Lys Pro Lys He Thr Pro Val Thr Val Lys 
180 185 190 

get cag act aaa gee cct ccc aaa cca get cga gca gca cct aaa ata 681 
Ala Gin Thr Lys Ala Pro Pro Lys Pro Ala Arg Ala Ala Pro Lys He 
195 200 205 

gee aat ggt aaa gca gee agt age age agt age age age age age agt 729 
Ala Asn Gly Lys Ala Ala Ser Ser Ser Ser Ser Ser Ser Ser Ser Ser 
210 215 220 225 

age agt gat gac tea gag gag gag aag gca gca gee ace ccc aag aag 777 
Ser Ser Asp Asp Ser Glu Glu Glu Lys Ala Ala Ala Thr Pro Lys Lys 
230 235 240 

act gta cct aaa aag caa gtt gtg gee aaa gec cca gtg aaa gca get 825 
Thr Val Pro Lys Lys Gin Val Val Ala Lys Ala Pro Val Lys Ala Ala 
245 250 255 

acc acc cct ace egg aag agt tct age agt gag gat tec tec agt gac 873 
Thr Thr Pro Thr Arg Lys Ser Ser Ser Ser Glu Asp Ser Ser Ser Asp 
260 265 270 

gag gaa gag gag caa aaa aaa ccc atg aaa aat aaa cca ggt ccc tac 921 
Glu Glu Glu Glu Gin Lys Lys Pro Met Lys Asn Lys Pro Gly Pro Tyr 
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275 280 285 

agt tac gcc ccc ccg cct tct get ccc cca cca aag aag tct ctg gga 969 
Ser Tyr Ala Pro Px-o Pro Ser Ala Pro Pro Pro Lys Lys Ser Leu Gly 
290 295 300 305 

acc cag cct ccc aag aag get gtg gag aag cag cag cct gtg gaa age 1017 
Thr Gin Pro Pro Lys Lys Ala Val Glu Lys Gin Gin Pro Val Glu Ser 
310 315 320 

agt gaa gac age agt gat gag tct gat tea agt tct gaa gaa gag aag 1065 
Ser Glu Asp Ser Ser Asp Glu Ser Asp Ser Ser Ser Glu Glu Glu Lys 
325 330 335 

aaa ccc cca act aag gca gta gtc tct aaa gca acc act aaa cca cct 1113 
Lys Pro Pro Thr Lys Ala Val Val Ser Lys Ala Thr Thr Lys Pro Pro 
340 345 350 

cca gca aag aaa gca gca gag age tct tea gac age tea gac tct gac 1161 
Pro Ala Lys Lys Ala Ala Glu Ser Ser Ser Asp Ser Ser Asp Ser Asp 
355 360 365 

age tct gag gat gat gaa get cct tct aag cca get ggt acc acc aag 1209 
Ser Ser Glu Asp Asp Glu Ala Pro Ser Lys Pro Ala Gly Thr Thr Lys 
370 375 380 385 

aat tct tea aat aag cca get gtc acc acc aag tea cct gca gtg aag 1257 
Asn Ser Ser Asn Lys Pro Ala Val Thr Thr Lys Ser Pro Ala Val Lys 
390 395 400 

cca get gca gcc ccc aag caa cct gtg ggc ggt ggc cag aag ctt ctg 1305 
Pro Ala Ala Ala Pro Lys Gin Pro Val Gly Gly Gly Gin Lys Leu Leu 
405 410 415 

acg aga aag get gac age age tec age gag gaa gag age age tec agt 1353 
Thr Arg Lys Ala Asp Ser Ser Ser Ser Glu Glu Glu Ser Ser Ser Ser 
420 425 430 

gag gag gag aag aca aag aag atg gtg gcc acc act aag ccc aag gcg 1401 
Glu Glu Glu Lys Thr Lys Lys Met Val Ala Thr Thr Lys Pro Lys Ala 
435 440 445 

act gcc aaa gca get eta tct ctg cct gcc aag cag get cct cag ggt 1449 
Thr Ala Lys Ala Ala Leu Ser Leu Pro Ala Lys Gin Ala Pro Gin Gly 
450 455 460 465 
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agt agg gac age age tct gat tea gac age tec age agt gag gag gag 1497 
Ser Arg Asp Ser Ser Ser Asp Ser Asp Ser Ser Ser Ser Glu Glu Glu 
470 475 480 

gaa gag aag aca tct aag tct gca gtt aag aag aag cca cag aag gta 1545 
Glu Glu Lys Thr Ser Lys Ser Ala Val Lys Lys Lys Pro Gin Lys Val 
485 490 495 

gca gga ggt gca gec cct tec aag cca gee tct gca aag aaa gga aag 1593 
Ala Gly Gly Ala Ala Pro Ser Lys Pro Ala Ser Ala Lys Lys Gly Lys 
500 505 510 

get gag age age aac agt tct tct tct gat gac tec agt gag gaa gag 1641 
Ala Glu Ser Ser Asn Ser Ser Ser Ser Asp Asp Ser Ser Glu Glu Glu 
515 520 525 

gaa gag aag etc aag ggc aag ggc tct cca aga cca caa gec ccc aag 1689 
Glu Glu Lys Leu Lys Gly Lys Gly Ser Pro Arg Pro Gin Ala Pro Lys 
530 535 540 545 

gec aat ggc acc tct gca ctg act gee cag aat gga aaa gca get aag 1737 
Ala Asn Gly Thr Ser Ala Leu Thr Ala Gin Asn Gly Lys Ala Ala Lys 
550 555 560 

aac agt gag gag gag gaa gaa gaa aag aaa aag gcg gca gtg gta gtt 1785 
Asn Ser Glu Glu Glu Glu Glu Glu Lys Lys Lys Ala Ala Val Val Val 
565 570 575 

tec aaa tea ggt tea tta aag aag egg aag cag aat gag get gec aag 1833 
Ser Lys Ser Gly Ser Leu Lys Lys Arg Lys Gin Asn Glu Ala Ala Lys 
580 585 '590 

gag gca gag act cct cag gee aag aag ata aag ctt cag acc cct aac 1881 
Glu Ala Glu Thr Pro Gin Ala Lys Lys He Lys Leu Gin Thr Pro Asn 
595 600 605 

aea ttt cca aaa agg aag aaa gga gaa aaa agg gca tea tec cca ttc 1929 
Thr Phe Pro Lys Arg Lys Lys Gly Glu Lys Arg Ala Ser Ser Pro Phe 
610 615 620 625 

cga agg gtc agg gag gag gaa att gag gtg gat tea cga gtt gcg gac 1977 
Arg Arg Val Arg Glu Glu Glu He Glu Val Asp Ser Arg Val Ala Asp 
630 635 640 
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aac tec ttt gat gec aag cga ggt gca gec gga gac tgg gga gag cga 2025 
Asn Ser Phe Asp Ala Lys Arg Gly Ala Ala Gly Asp Trp Gly Glu Arg 
645 650 655 

gec aat cag gtt ttg aag ttc acc aaa ggc aag tec ttt egg cat gag 2073 
Ala Asn Gin Val Leu Lys Phe Thr Lys Gly Lys Ser Phe Arg His Glu 
660 665 670 

aaa acc aag aag aag egg ggc age tac egg gga ggc tea ate tct gtc 2121 
Lys Thr Lys Lys Lys Arg Gly Ser Tyr Arg Gly Gly Ser He Ser Val 
675 680 685 

cag gtc aat tct att aag ttt gac age gag tga cctgaggcca tcttcggtga 2174 
Gin Val Asn Ser He Lys Phe Asp Ser Glu 
690 695 

agcaagggtg atgateggag actacttact ttctccagtg gacctgggaa ccctcaggtc 2234 

tctaggtgag ggtcttgatg aggacagaag tttagagtag gtcctaagac tttacagtgt 2294 

aacatcctct ctggtccttt tctgtgttcc tagttttgta cagacttgtt tttgagtgtt 2354 

gagtagcagg gacaaaataa gggaatgtta ttttttaaga aaattcattt tcattgttgt 2414 

ctccttcctt ttctgtgaaa gtcctcatac tgagaaattt gtatatttta tattaaatca 2474 

cttactattg aaaaaaaaaa aggaattc 2502 



<210> 32 

<211> 699 

<212 s PRT 

<213> human 

<400> 32 

Met Ala Asp Ala Gly He Arg Arg Val Val Pro Ser Asp Leu Tyr Pro 
15 10 15 



Leu Val Leu Gly Phe Leu Arg Asp Asn Gin Leu Ser Glu Val Ala Asn 
20 25 30 



Lys Phe Ala Lys Ala Thr Gly Ala Thr Gin Gin Asp Ala Asn Ala Ser 
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35 



40 



45 



Ser Leu Leu Asp He Tyr Ser Phe Trp Leu Lys Ser Ala Lys Val Pro 
50 55 60 



Glu Arg Lys Leu Gin Ala Asn Gly Pro Val Ala Lys Lys Ala Lys Lys 
65 70 75 80 



Lys Ala Ser Ser Ser Asp Ser Glu Asp Ser Ser Glu Glu Glu Glu Glu 
85 90 95 



Val Gin Gly Pro Pro Ala Lys Lys Ala Ala Val Pro Ala Lys Arg Val 
100 105 110 



Gly Leu Pro Pro Gly Lys Ala Ala Ala Lys Ala Ser Glu Ser Ser Ser 
115 120 125 



Ser Glu Glu Ser Arg Asp Asp Asp Asp Glu Glu Asp Gin Lys Lys Gin 
130 135 140 



Pro Val Gin Lys Gly Val Lys Pro Gin Ala Lys Ala Ala Lys Ala Pro 
145 150 155 160 



Pro Lys Lys Ala Lys Ser Ser Asp Ser Asp Ser Asp Ser Ser Ser Glu 
165 170 175 



Asp Glu Pro Pro Lys Asn Gin Lys Pro Lys He Thr Pro Val Thr Val 
180 185 190 



Lys Ala Gin Thr Lys Ala Pro Pro Lys Pro Ala Arg Ala Ala Pro Lys 
195 200 205 



He Ala Asn Gly Lys Ala Ala Ser Ser Ser Ser Ser Ser Ser Ser Ser 
210 215 220 
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Ser Ser Ser Asp Asp Ser Glu Glu Glu Lys Ala Ala Ala Thr Pro Lys 
225 230 235 240 



Lys Thr Val Pro Lys Lys Gin Val Val Ala Lys Ala Pro Val Lys Ala 
245 250 255 



Ala Thr Thr Pro Thr Arg Lys Ser Ser Ser Ser Glu Asp Ser Ser Ser 
260 265 270 



Asp Glu Glu Glu Glu Gin Lys Lys Pro Met Lys Asn Lys Pro Gly Pro 
275 280 285 



Tyr Ser Tyr Ala Pro Pro Pro Ser Ala Pro Pro Pro Lys Lys Ser Leu 
290 295 300 



Gly Thr Gin Pro Pro Lys Lys Ala Val Glu Lys Gin Gin Pro Val Glu 
305 310 315 320 



Ser Ser Glu Asp Ser Ser Asp Glu Ser Asp Ser Ser Ser Glu Glu Glu 
325 330 335 



Lys Lys Pro Pro Thr Lys Ala Val Val Ser Lys Ala Thr Thr Lys Pro 
340 345 350 



Pro Pro Ala Lys Lys Ala Ala Glu Ser Ser Ser Asp Ser Ser Asp Ser 
355 360 365 



Asp Ser Ser Glu Asp Asp Glu Ala Pro Ser Lys Pro Ala Gly Thr Thr 
370 375 380 



Lys Asn Ser Ser Asn Lys Pro Ala Val Thr Thr Lys Ser Pro Ala Val 
385 390 395 400 
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Lys Pro Ala Ala Ala Pro Lys Gin Pro Val Gly Gly Gly Gin Lys Leu 
405 410 415 



Leu Thr Arg Lys Ala Asp Ser Ser Ser Ser Glu Glu Glu Ser Ser Ser 
420 425 430 



Ser Glu Glu Glu Lys Thr Lys Lys Met Val Ala Thr Thr Lys Pro Lys 
435 440 445 



Ala Thr Ala Lys Ala Ala Leu Ser Leu Pro Ala Lys Gin Ala Pro Gin 
450 455 460 



Gly Ser Arg Asp Ser Ser Ser Asp Ser Asp Ser Ser Ser Ser Glu Glu 
465 470 475 480 



Glu Glu Glu Lys Thr Ser Lys Ser Ala Val Lys Lys Lys Pro Gin Lys 
485 490 495 



Val Ala Gly Gly Ala Ala Pro Ser Lys Pro Ala Ser Ala Lys Lys Gly 
500 505 510 



Lys Ala Glu Ser Ser Asn Ser Ser Ser Ser Asp Asp Ser Ser Glu Glu 
515 520 525 



Glu Glu Glu Lys Leu Lys Gly Lys Gly Ser Pro Arg Pro Gin Ala Pro 
530 535 540 



Lys Ala Asn Gly Thr Ser Ala Leu Thr Ala Gin Asn Gly Lys Ala Ala 
545 550 555 560 



Lys Asn Ser Glu Glu Glu Glu Glu Glu Lys Lys Lys Ala Ala Val Val 
565 570 575 
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Val Ser Lys Ser Gly Ser Leu Lys Lys Arg Lys Gin Asn Glu Ala Ala 
580 585 590 



Lys Glu Ala Glu Thr Pro Gin Ala Lys Lys He Lys Leu Gin Thr Pro 
595 600 605 



Asn Thr Phe Pro Lys Arg Lys Lys Gly Glu Lys Arg Ala Ser Ser Pro 
610 615 620 



Phe Arg Arg Val Arg Glu Glu Glu lie Glu Val Asp Ser Arg Val Ala 
625 630 635 640 



Asp Asn Ser Phe Asp Ala Lys Arg Gly Ala Ala Gly Asp Trp Gly Glu 
645 650 655 



Arg Ala Asn Gin Val Leu Lys Phe Thr Lys Gly Lys Ser Phe Arg His 
660 665 670 



Glu Lys Thr Lys Lys Lys Arg Gly Ser Tyr Arg Gly Gly Ser lie Ser 
675 680 685 



Val Gin Val Asn Ser He Lys Phe Asp Ser Glu 
690 695 
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tcgtgtttcg gtgagtgtgg cggag atg gag age egg gat ccc gec cag ccg 52 

Met Glu Ser Arg Asp Pro Ala Gin Pro 
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atg teg cct gga gaa gcg acg cag agt ggc gec egg cct gec gac cgc 100 
Met Ser Pro Gly Glu Ala Thr Gin Ser Gly Ala Arg Pro Ala Asp Arg 
10 15 20 25 

tat ggc eta ttg aag cac agt egc gag ttc ttg gac ttc ttc tgg gac 148 
Tyr Gly Leu Leu Lys His Ser Arg Glu Phe Leu Asp Phe Phe Trp Asp 
30 35 40 

att gcg aag cct gag cag gag acg cga ctt gcg gec acg gag aag ctg 196 
He Ala Lys Pro Glu Gin Glu Thr Arg Leu Ala Ala Thr Glu Lys Leu 
45 50 55 

ctg gag tat ctg cgt ggc agg ccg aag ggg tec gag atg aaa tat gee 244 
Leu Glu Tyr Leu Arg Gly Arg Pro Lys Gly Ser Glu Met Lys Tyr Ala 
60 65 70 

ctg aag cgt eta ate acg gga etc ggg gtc ggg cga gaa aca gec egg 292 
Leu Lys Arg Leu He Thr Gly Leu Gly Val Gly Arg Glu Thr Ala Arg 
75 80 85 

ccc tgc tac agt ttg gec ctg gca cag ctg tta cag tct ttt gaa gac 340 
Pro Cys Tyr Ser Leu Ala Leu Ala Gin Leu Leu Gin Ser Phe Glu Asp 
90 95 100 105 

etc ccc ttg tgc age ate ctg cag cag ata caa gaa aaa tat gac ctg 388 
Leu Pro Leu Cys Ser He Leu Gin Gin He Gin Glu Lys Tyr Asp Leu 
110 115 120 

cat cag gtg aag aag gca atg ctg aga cct get etc ttt gca aac ctg 436 
His Gin Val Lys Lys Ala Met Leu Arg Pro Ala Leu Phe Ala Asn Leu 
125 130 135 

ttt gga gtg etc gee etc ttt cag tea ggt egg ctg gtg aag gac cag 484 
Phe Gly Val Leu Ala Leu Phe Gin Ser Gly Arg Leu Val Lys Asp Gin 
140 145 150 

gag gca ctg atg aag teg gtg aag ctg ctg cag gee ctg gec cag tac 532 
Glu Ala Leu Met Lys Ser Val Lys Leu Leu Gin Ala Leu Ala Gin Tyr 
155 160 165 

caa aac cac ttg cag gag cag ccc egg aag gec ctg gtg gac ate etc 580 
Gin Asn His Leu Gin Glu Gin Pro Arg Lys Ala Leu Val Asp He Leu 
170 175 180 185 
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tec gag gtc teg aag gee aca ttg cag gag ate ctg ccg gag gtc etc 628 
Ser Glu Val Ser Lys Ala Thr Leu Gin Glu He Leu Pro Glu Val Leu 
190 195 200 

aaa gee gac ttg aat ata ata etc age tec cct gaa cag eta gag etc 676 
Lys Ala Asp Leu Asn He He Leu Ser Ser Pro Glu Gin Leu Glu Leu 
205 210 215 

ttc etc ctg gee cag cag aag gtg ccc tec aag etc aag aag ctg gtg 724 
Phe Leu Leu Ala Gin Gin Lys Val Pro Ser Lys Leu Lys Lys Leu Val 
220 225 230 

gga tec gtg aac eta ttc tea gat gag aat gtc ccc agg ctg gtg aat 772 
Gly Ser Val Asn Leu Phe Ser Asp Glu Asn Val Pro Arg Leu Val Asn 
235 240 245 

gtg ctg aag atg gee gee tec tct gtg aag aag gac cgc aag ctg ccc 820 
Val Leu Lys Met Ala Ala Ser Ser Val Lys Lys Asp Arg Lys Leu Pro 
250 255 260 265 

gee att get ctg gac ctg etc cgc ctg gcg etc aag gaa gac aag ttc 868 
Ala He Ala Leu Asp Leu Leu Arg Leu Ala Leu Lys Glu Asp Lys Phe 
270 275 280 

cca egg ttc tgg aag gag gtg gtg gaa caa ggg ctg ctg aag atg cag 916 
Pro Arg Phe Trp Lys Glu Val Val Glu Gin Gly Leu Leu Lys Met Gin 
285 290 295 

ttc tgg cca gee age tac ctg tgt ttc cac ctg ctg ggc gcg gee ctg 964 
Phe Trp Pro Ala Ser Tyr Leu Cys Phe His Leu Leu Gly Ala Ala Leu 
300 305 310 

ccc ctg ctg ace aag gag cag ctg cac ctg gtg atg cag gga gac gtg 1012 
Pro Leu Leu Thr Lys Glu Gin Leu His Leu Val Met Gin Gly Asp Val 
315 320 325 

ate cgc cat tac ggg gag cac gtg tgc act get aag etc cca aag cag 1060 
He Arg His Tyr Gly Glu His Val Cys Thr Ala Lys Leu Pro Lys Gin 
330 335 340 345 

ttc aag ttt gee cca gag atg gac gat tac gtg ggc ace ttc eta gag 1108 
Phe Lys Phe Ala Pro Glu Met Asp Asp Tyr Val Gly Thr Phe Leu Glu 
350 355 360 
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ggg tgc cag gat gac cct gag egg cag ctg gec gtg eta gtg gee ttc 1156 
Gly Cys Gin Asp Asp Pro Glu Arg Gin Leu Ala Val Leu Val Ala Phe 
365 370 375 

tea tct gtc ace aac caa ggc etc cct gtc acg cct act ttc tgg egg 1204 
Ser Ser Val Thr Asn Gin Gly Leu Pro Val Thr Pro Thr Phe Trp Arg 
380 385 390 

gtc gtg egg ttc ctg age cct ccg gec ctg cag ggc tat gtg gee tgg 1252 
Val Val Arg Phe Leu Ser Pro Pro Ala Leu Gin Gly Tyr Val Ala Trp 
395 400 405 

ctg egg gec atg ttt etc cag cca gac ctg gac tec ttg gtt gac ttc 1300 
Leu Arg Ala Met Phe Leu Gin Pro Asp Leu Asp Ser Leu Val Asp Phe 
410 415 420 425 

age acc aac aac cag aag aaa gec cag gat tea teg etc cac atg cct 1348 
Ser Thr Asn Asn Gin Lys Lys Ala Gin Asp Ser Ser Leu His Met Pro 
430 435 440 

gag cga get gtg ttc egg ctg agg aaa tgg ate ate ttt cga ttg gtg 1396 
Glu Arg Ala Val Phe Arg Leu Arg Lys Trp He He Phe Arg Leu Val 
445 450 455 

age att gtg gac age ctg cac ctg gag atg gag gag gee ttg act gag 1444 
Ser He Val Asp Ser Leu His Leu Glu Met Glu Glu Ala Leu Thr Glu 
460 465 470 

cag gtg gec agg ttt tgt ttg ttc cac teg ttc ttt gtc aca aag aag 1492 
Gin Val Ala Arg Phe Cys Leu Phe His Ser Phe Phe Val Thr Lys Lys 
475 480 485 

ccc aca tec cag ate cct gag aca aag cac ccg ttc tec ttc cct ttg 1540 
Pro Thr Ser Gin He Pro Glu Thr Lys His Pro Phe Ser Phe Pro Leu 
490 495 500 505 

gaa aac cag gee cga gag get gtc age agt gec ttc ttc agt ctg ttg 1588 
Glu Asn Gin Ala Arg Glu Ala Val Ser Ser Ala Phe Phe Ser Leu Leu 
510 515 520 

cag acc etc age acg cag ttc aag cag gca ccg ggc cag acc cag ggt 1636 
Gin Thr Leu Ser Thr Gin Phe Lys Gin Ala Pro Gly Gin Thr Gin Gly 
525 530 535 

ggg cag ccc tgg acc tac cac ctg gtg caa ttc gca gac etc ctg ttg 16S4 
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Gly Gin Pro Trp Thr Tyr His Leu Val Gin Phe Ala Asp Leu Leu Leu 
540 545 550 

aat cac age cac aac gtg acc acc gtg aca ccc ttc act gcg cag cag 1732 
Asn His Ser His Asn Val Thr Thr Val Thr Pro Phe Thr Ala Gin Gin 
555 560 565 

cac cag gec tgg gac egg atg ctg cag act ctg aag gag ctg gag gee 1780 
His Gin Ala Trp Asp Arg Met Leu Gin Thr Leu Lys Glu Leu Glu Ala 
570 575 580 585 

cac tec gca gag gec agg get get gee ttc cag cac ctt ctg etc ttc 1828 
His Ser Ala Glu Ala Arg Ala Ala Ala Phe Gin His Leu Leu Leu Phe 
590 595 600 

gtg ggc ate cac etc etc aag tec cct gca gag age tgt gac ctg ctg 1876 
Val Gly He His Leu Leu Lys Ser Pro Ala Glu Ser Cys Asp Leu Leu 
605 610 615 

ggt gac ate cag acc tgc ate agg aaa agt ctg gga gag aag ccc cgc 1924 
Gly Asp He Gin Thr Cys He Arg Lys Ser Leu Gly Glu Lys Pro Arg 
620 625 630 

egg age cgc acc aag acc ate gac ccc cag gaa ccc ccg tgg gta gag 1972 
Arg Ser Arg Thr Lys Thr He Asp Pro Gin Glu Pro Pro Trp Val Glu 
635 640 645 

gtg ctg gtg gag ate ttg ctg gec ctg ttg gee cag ccc age cac etc 2020 
Val Leu Val Glu He Leu Leu Ala Leu Leu Ala Gin Pro Ser His Leu 
650 655 660 665 

atg cgc cag gtg gec egg age gtg ttt ggc cac ate tgc tec cac ctg 2068 
Met Arg Gin Val Ala Arg Ser Val Phe Gly His He Cys Ser His Leu 
670 675 680 

acc ccg cgt gee ctg cag eta att ctg gat gtg ctg aac ccc gag acc 2116 
Thr Pro Arg Ala Leu Gin Leu He Leu Asp Val Leu Asn Pro Glu Thr 
685 690 695 

agt gag gat gag aat gac cgt gtg gtg gtg acg gac gat tct gat gag 2164 
Ser Glu Asp Glu Asn Asp Arg Val Val Val Thr Asp Asp Ser Asp Glu 
700 705 710 

egg egg ctg aag ggt gca gag gac aag age gag gaa ggt gag gac aac 2212 
Arg Arg Leu Lys Gly Ala Glu Asp Lys Ser Glu Glu Gly Glu Asp Asn 
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715 720 725 

aga age tea gag agt gaa gag gag age gag ggg gag gag age gag gag 2260 
Arg Ser Ser Glu Ser Glu Glu Glu Ser Glu Gly Glu Glu Ser Glu Glu 
730 735 740 745 

gag gag cgc gac ggg gac gtg gat cag ggc ttc egg gaa cag ctg atg 2308 
Glu Glu Arg Asp Gly Asp Val Asp Gin Gly Phe Arg Glu Gin Leu Met 
750 755 760 

ace gtg ctg cag get ggg aag gcg ctg ggt gga gag gac agt gag aac 2356 
Thr Val Leu Gin Ala Gly Lys Ala Leu Gly Gly Glu Asp Ser Glu Asn 
765 770 775 

gag gag gag ctg ggg gat gag gec atg atg gec ctg gac cag age etc 2404 
Glu Glu Glu Leu Gly Asp Glu Ala Met Met Ala Leu Asp Gin Ser Leu 
780 785 790 

gec age etc ttt gec gag cag aag ctg cgt ate cag gec egg cga gac 2452 
Ala Ser Leu Phe Ala Glu Gin Lys Leu Arg He Gin Ala Arg Arg Asp 
795 800 805 

gag aag aac aag ctg cag aag gag aag get ctg egg cgc gac ttc cag 2500 
Glu Lys Asn Lys Leu Gin Lys Glu Lys Ala Leu Arg Arg Asp Phe Gin 
810 815 820 825 

ate egg gtg ctg gac ctg gtg gag gtg eta gtg acc aag cag ccc gag 2548 
He Arg Val Leu Asp Leu Val Glu Val Leu Val Thr Lys Gin Pro Glu 
830 835 840 

aat gec ctg gtc ctg gag ctg ctg gag ccg ctg ctg age ate ate egg 2596 
Asn Ala Leu Val Leu Glu Leu Leu Glu Pro Leu Leu Ser He He Arg 
845 850 855 

cgc age ctg cgc age age age tec aaa cag gag cag gac ctt ctg cac 2644 
Arg Ser Leu Arg Ser Ser Ser Ser Lys Gin Glu Gin Asp Leu Leu His 
860 865 870 

aag acg gcg cgc ate ttc acg cat cac ctg tgc cgt gec egg cgc tac 2692 
Lys Thr Ala Arg He Phe Thr His His Leu Cys Arg Ala Arg Arg Tyr 
875 880 S85 

tgc cac gac ttg ggt gag cgc gca ggg gec ctg cac gec cag gtg gag 2740 
Cys His Asp Leu Gly Glu Arg Ala Gly Ala Leu His Ala Gin Val Glu 
890 895 900 905 
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egg ttg gtg cag cag get ggc cgc cag ccc gac tec ccc acc gee etc 2788 
Arg Leu Val Gin Gin Ala Gly Arg Gin Pro Asp Ser Pro Thr Ala Leu 
910 915 920 

tac cac ttc aac gec tct etc tac ctg etc egg gtc ttg aag ggc aac 2836 
Tyr His Phe Asn Ala Ser Leu Tyr Leu Leu Arg Val Leu Lys Gly Asn 
925 930 935 

act get gag ggc tgc gtg cat gag aca cag gag aag cag aaa get ggc 2884 
Thr Ala Glu Gly Cys Val His Glu Thr Gin Glu Lys Gin Lys Ala Gly 
940 945 950 

act gac ccc age cac atg ccc acg ggc ccg cag get gee age tgc ttg 2932 
Thr Asp Pro Ser His Met Pro Thr Gly Pro Gin Ala Ala Ser Cys Leu 
955 960 965 

gac ttg aac ctg gtg acc egg gtg tac teg aca gca ctg age tec ttc 2980 
Asp Leu Asn Leu Val Thr Arg Val Tyr Ser Thr Ala Leu Ser Ser Phe 
970 975 980 985 

ctg acc aag cgc aac age ccc etc aca gtt ccc atg ttc etc age etc 3028 
Leu Thr Lys Arg Asn Ser Pro Leu Thr Val Pro Met Phe Leu Ser Leu 
990 995 1000 

ttc tec egg cac ccg gtg etc tgt cag age ctg etc ccc ate ctg 3073 
Phe Ser Arg His Pro Val Leu Cys Gin Ser Leu Leu Pro lie Leu 
1005 1010 1015 

gtc cag cat ate acg ggc ccg gtg egg ccc cgt cat cag gee tgc 3118 
Val Gin His He Thr Gly Pro Val Arg Pro Arg His Gin Ala Cys 
1020 1025 1030 

ctg ctg etc cag aag acc ctg tec atg egg gag gtg agg teg tgc 3163 
Leu Leu Leu Gin Lys Thr Leu Ser Met Arg Glu Val Arg Ser Cys 
1035 1040 1045 

ttt gag gac ccc gag tgg aag cag ctg atg ggc cag gtc eta gca 3208 
Phe Glu Asp Pro Glu Trp Lys Gin Leu Met Gly Gin Val Leu Ala 
1050 1055 1060 

aag gtc acc gag aac ttg cgc gtg ctg ggg gag gcg cag acc aag 3253 
Lys Val Thr Glu Asn Leu Arg Val Leu Gly Glu Ala Gin Thr Lys 
1065 1070 1075 
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gcg cag cat cag cag gca ctg tec tec ctg gag ctg etc aac gtt 3298 
Ala Gin His Gin Gin Ala Leu Ser Ser Leu Glu Leu Leu Asn Val 
1080 1085 1090 

etc ttc agg ace tgc aaa cat gag aag ctg acc ttg gac ctg acg 3343 
Leu Phe Arg Thr Cys Lys His Glu Lys Leu Thr Leu Asp Leu Thr 
1095 1100 1105 

gtg etc ctg ggt gtg ctg cag ggg caa cag cag age eta cag cag 3388 
Val Leu Leu Gly Val Leu Gin Gly Gin Gin Gin Ser Leu Gin Gin 
1110 1115 1120 

ggg gca cac tec acc ggc tec age cgc ctg cac gac etc tac tgg 3433 
Gly Ala His Ser Thr Gly Ser Ser Arg Leu His Asp Leu Tyr Trp 
1125 1130 1135 

cag gee atg aaa acc ctg gga gtc cag cgc ccc aag ttg gag aag 3478 
Gin Ala Met Lys Thr Leu Gly Val Gin Arg Pro Lys Leu Glu Lys 
1140 1145 1150 

aag gat gee aag gag ate ccc agt gee acc cag age ccc ate agt 3523 
Lys Asp Ala Lys Glu He Pro Ser Ala Thr Gin Ser Pro He Ser 
1155 1160 1165 

aag aag egg aag aaa aag gga ttc ttg cca gag acg aag aag cgc 3568 
Lys Lys Arg Lys Lys Lys Gly Phe Leu Pro Glu Thr Lys Lys Arg 
1170 1175 1180 

aag aaa cgc aag tea gag gat ggc acg cca gcg gag gat ggc aca 3613 
Lys Lys Arg Lys Ser Glu Asp Gly Thr Pro Ala Glu Asp Gly Thr 
1185 1190 1195 

cct gca gee acc ggc ggg age cag ccc ccc age atg ggc agg aag 3658 
Pro Ala Ala Thr Gly Gly Ser Gin Pro Pro Ser Met Gly Arg Lys 
1200 1205 1210 

aag agg aac agg aca aag get aag gtc cca gee cag gca aac ggg 3703 
Lys Arg Asn Arg Thr Lys Ala Lys Val Pro Ala Gin Ala Asn Gly 
1215 1220 1225 

acg cca acc acc aag agt cca gee cct ggc gee ccc acc egg age 3748 
Thr Pro Thr Thr Lys Ser Pro Ala Pro Gly Ala Pro Thr Arg Ser 
1230 1235 1240 



ccc age acc cct gee aaa tec cca aaa ctg cag aag aaa aac cag 3793 
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Pro Ser Thr Pro Ala Lys Ser Pro Lys Leu Gin Lys Lys Asn Gin 
1245 1250 1255 

aag ccg tec cag gtg aat gga get ccc ggg tec ccc acg gaa cct 3838 
Lys Pro- Ser Gin Val Asn Gly Ala Pro Gly Ser Pro Thr Glu Pro 
1260 1265 1270 

gca ggc caa aag cag cat cag aag get ctt ccc aaa aag ggg gtc 3883 
Ala Gly Gin Lys Gin His Gin Lys Ala Leu Pro Lys Lys Gly Val 
1275 1280 1285 

ttg ggc aaa tea cca ctg tec gcg ctg gca egg aaa aag gca agg 3928 
Leu Gly Lys Ser Pro Leu Ser Ala Leu Ala Arg Lys Lys Ala Arg 
1290 1295 1300 

ctg tct ttg gtc ate agg agt ccc age ctg ctt cag agt ggg gee 3973 
Leu Ser Leu Val lie Arg Ser Pro Ser Leu Leu Gin Ser Gly Ala 
1305 1310 1315 

aag aag aaa gca cag gtg agg aag gca ggg aag ccc tga gcacaggtac 4022 
Lys Lys Lys Ala Gin Val Arg Lys Ala Gly Lys Pro 
1320 1325 

gggcccccct cagcccctgc ctccatctgc ctgagacgcc tatttttttt tttttaaaac 4082 

catgatttta ataegcaage tgtttctaag gcgctgccac tggggagggt ggctgttgcc 4142 

gcctgcccgg gcatcctgct ctggcaagca cagcctgagc cattcctgcg ggggtcccag 4202 

ggtgcagaga cctccccacc cccagttctg ggctgggatc ctggctccag ggccatgtcc 4262 

agggctctgg tgtttgcctg ggttggtgca tgttgatgtg ctggctgcag gcaggtgtga 4322 

ccatctctcg tgcctgccac ctctttgccc ecaggctttt ttgctgtgag ggagccacca 4382 

gggggtgatt taaataggtt tatttcttca tttacaagag gaatatattt ggcttctctc 4442 

ttaagactct gagattcaca atcagcagct ctaaaaaata aaggagcagt ttggcttccg 4502 

gaaggaagag gaggctaaaa aaaaaaaaaa aaaaaa 4538 



<210> 34 
<211> 1328 
<212> PRT 
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<213> human 
<400 N 34 

Met Glu Sei- Arg Asp Pro Ala Gin Pro Met Ser Pro Gly Glu Ala Thr 
15 10 15 



Gin Ser Gly Ala Arg Pro Ala Asp Arg Tyr Gly Leu Leu Lys His Ser 
20 25 30 



Arg Glu Phe Leu Asp Phe Phe Trp Asp He Ala Lys Pro Glu Gin Glu 
35 40 45 



Thr Arg Leu Ala Ala Thr Glu Lys Leu Leu Glu Tyr Leu Arg Gly Arg 
50 55 60 



Pro Lys Gly Ser Glu Met Lys Tyr Ala Leu Lys Arg Leu He Thr Gly 
65 70 • 75 80 



Leu Gly Val Gly Arg Glu Thr Ala Arg Pro Cys Tyr Ser Leu Ala Leu 
85 90 95 



Ala Gin Leu Leu Gin Ser Phe Glu Asp Leu Pro Leu Cys Ser He Leu 
100 105 110 



Gin Gin He Gin Glu Lys Tyr Asp Leu His Gin Val Lys Lys Ala Met 
115 120 125 



Leu Arg Pro Ala Leu Phe Ala Asn Leu Phe Gly Val Leu Ala Leu Phe 
130 135 140 



Gin Ser Gly Arg Leu Val Lys Asp Gin Glu Ala Leu Met Lys Ser Val 
145 150 155 160 



Lys Leu Leu Gin Ala Leu Ala Gin Tyr Gin Asn His Leu Gin Glu Gin 
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165 



170 



175 



Pro Arg Lys Ala Leu Val Asp He Leu Ser Glu Val Ser Lys Ala Thr 
180 185 190 



Leu Gin Glu He Leu Pro Glu Val Leu Lys Ala Asp Leu Asn He He 
195 200 205 



Leu Ser Ser Pro Glu Gin Leu Glu Leu Phe Leu Leu Ala Gin Gin Lys 
210 215 220 



Val Pro Ser Lys Leu Lys Lys Leu Val Gly Ser Val Asn Leu Phe Ser 



<?oc 



230 



235 



240 



Asp Glu Asn Val Pro Arg Leu Val Asn Val Leu Lys Met Ala Ala Ser 
245 250 255 



Ser Val Lys Lys Asp Arg Lys Leu Pro Ala He Ala Leu Asp Leu Leu 
260 265 270 



Arg Leu Ala Leu Lys Glu Asp Lys Phe Pro Arg Phe Trp Lys Glu Val 
275 280 285 



Val Glu Gin Gly Leu Leu Lys Met Gin Phe Trp Pro Ala Ser Tyr Leu 



290 



295 



300 



Cys Phe His Leu Leu Gly Ala Ala Leu Pro Leu Leu Thr Lys Glu Gin 
305 310 315 320 



Leu His Leu Val Met Gin Gly Asp Val He Arg His Tyr Gly Glu His 
325 330 335 



Val Cys Thr Ala Lys Leu Pro Lys Gin Phe Lys Phe Ala Pro Glu Met 
340 345 350 



137/223 



WO 2005/038022 



PCT/JP2004/015879 



Asp Asp Tyr Val Gly Thr Phe Leu Glu Gly Cys Gin Asp Asp Pro Glu 
355 360 365 



Arg Gin Leu Ala Val Leu Val Ala Phe Ser Ser Val Thr Asn Gin Gly 
370 375 380 



Leu Pro Val Thr Pro Thr Phe Trp Arg Val Val Arg Phe Leu Ser Pro 
385 390 395 400 



Pi-o Ala Leu Gin Gly Tyr Val Ala Trp Leu Arg Ala Met Phe Leu Gin 
405 410 415 



Pro Asp Leu Asp Ser Leu Val Asp Phe Ser Thr Asn Asn Gin Lys Lys 
420 425 430 



Ala Gin Asp Ser Ser Leu His Met Pro Glu Arg Ala Val Phe Arg Leu 
435 440 445 



Arg Lys Trp He He Phe Arg Leu Val Ser He Val Asp Ser Leu His 
450 455 460 



Leu Glu Met Glu Glu Ala Leu Thr Glu Gin Val Ala Arg Phe Cys Leu 
465 470 475 480 



Phe His Ser Phe Phe Val Thr Lys Lys Pro Thr Ser Gin He Pro Glu 
485 490 495 



Thr Lys His Pro Phe Ser Phe Pro Leu Glu Asn Gin Ala Arg Glu Ala 
500 505 510 



Val Ser Ser Ala Phe Phe Ser Leu Leu Gin Thr Leu Ser Thr Gin Phe 
515 520 525 



138/223 



WO 2005/038022 



PCT/JP2004/015879 



Lys Gin Ala Pro Gly Gin Thr Gin Gly Gly Gin Pro Trp Thr Tyr His 
530 535 540 



Leu Val Gin Phe Ala Asp Leu Leu Leu Asn His Ser His Asn Val Thr 
545 550 555 560 



Thr Val Thr Pro Phe Thr Ala Gin Gin His Gin Ala Trp Asp Arg Met 
565 570 575 



Leu Gin Thr Leu Lys Glu Leu Glu Ala His Ser Ala Glu Ala Arg Ala 
580 585 590 



Ala Ala Phe Gin His Leu Leu Leu Phe Val Gly He His Leu Leu Lys 
595 600 605 



Ser Pro Ala Glu Ser Cys Asp Leu Leu Gly Asp He Gin Thr Cys He 
610 615 620 



Ai-g Lys Ser Leu Gly Glu Lys Pro Arg Arg Ser Arg Thr Lys Thr He 
625 630 635 640 



Asp Pro Gin Glu Pro Pro Trp Val Glu Val Leu Val Glu He Leu Leu 
645 650 655 



Ala Leu Leu Ala Gin Pro Ser His Leu Met Arg Gin Val Ala Arg Ser 
660 665 670 



Val Phe Gly His He Cys Ser His Leu Thr Pro Arg Ala Leu Gin Leu 
675 680 685 



He Leu Asp Val Leu Asn Pro Glu Thr Ser Glu Asp Glu Asn Asp Arg 
690 695 700 
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Val Val Val Thr Asp Asp Ser Asp Glu Arg Arg Leu Lys Gly Ala Glu 
705 710 715 720 



Asp Lys Ser Glu Glu Gly Glu Asp Asn Arg Ser Ser Glu Ser Glu Glu 
725 730 735 



Glu Ser Glu Gly Glu Glu Ser Glu Glu Glu Glu Arg Asp Gly Asp Val 
740 745 750 



Asp Gin Gly Phe Arg Glu Gin Leu Met Thr Val Leu Gin Ala Gly Lys 
755 760 765 



Ala Leu Gly Gly Glu Asp Ser Glu Asn Glu Glu Glu Leu Gly Asp Glu 
770 775 780 



Ala Met Met Ala Leu Asp Gin Ser Leu Ala Ser Leu Phe Ala Glu Gin 
785 790 795 800 



Lys Leu Arg lie Gin Ala Arg Arg Asp Glu Lys Asn Lys Leu Gin Lys 
805 810 S15 



Glu Lys Ala Leu Arg Arg Asp Phe Gin He Arg Val Leu Asp Leu Val 
820 825 830 



Glu Val Leu Val Thr Lys Gin Pro Glu Asn Ala Leu Val Leu Glu Leu 
835 840 845 



Leu Glu Pro Leu Leu Ser He He Arg Arg Ser Leu Arg Ser Ser Ser 
850 855 860 



Ser Lys Gin Glu Gin Asp Leu Leu His Lys Thr Ala Arg He Phe Thr 
865 870 875 880 



His His Leu Cys Arg Ala Arg Arg Tyr Cys His Asp Leu Gly Glu Arg 
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885 



890 



895 



Ala Gly Ala Leu His Ala Gin Val Glu Arg Leu Val Gin Gin Ala Gly 
900 905 910 



Arg Gin Pro Asp Ser Pro Thr Ala Leu Tyr His Phe Asn Ala Ser Leu 
915 920 925 



Tyr Leu Leu Arg Val Leu Lys Gly Asn Thr Ala Glu Gly Cys Val His 
930 935 940 



Glu Thr Gin Glu Lys Gin Lys Ala Gly Thr Asp Pro Ser His Met Pro 
945 950 955 960 



Thr Gly Pro Gin Ala Ala Ser Cys Leu Asp Leu Asn Leu Val Thr Arg 
965 970 975 



Val Tyr Ser Thr Ala Leu Ser Ser Phe Leu Thr Lys Arg Asn Ser Pro 
980 985 990 



Leu Thr Val Pro Met Phe Leu Ser Leu Phe Ser Arg His Pro Val Leu 
995 1000 1005 



Cys Gin Ser Leu Leu Pro He Leu Val Gin His He Thr Gly Pro 
1010 1015 1020 



Val Arg Pro Arg His Gin Ala Cys Leu Leu Leu Gin Lys Thr Leu 
1025 1030 1035 



Ser Met Arg Glu Val Arg Ser Cys Phe Glu Asp Pro Glu Trp Lys 
1040 1045 1050 



Gin Leu Met Gly Gin Val Leu Ala Lys Val Thr Glu Asn Leu Arg 
1055 1060 1065 
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Val Leu Gly Glu Ala Gin Thr Lys Ala Gin His Gin Gin Ala Leu 
1070 1075 1080 



Ser Ser Leu Glu Leu Leu Asn Val Leu Phe Arg Thr Cys Lys His 
1085 1090 1095 



Glu Lys Leu Thr Leu Asp Leu Thr Val Leu Leu Gly Val Leu Gin 
1100 1105 1110 



Gly Gin Gin Gin Ser Leu Gin Gin Gly Ala His Ser Thr Gly Ser 
1115 1120 1125 



Ser Arg Leu His Asp Leu Tyr Trp Gin Ala Met Lys Thr Leu Gly 
1130 1135 1140 



Val Gin Arg Pro Lys Leu Glu Lys Lys Asp Ala Lys Glu lie Pro 
1145 1150 1155 



Ser Ala Thr Gin Ser Pro lie Ser Lys Lys Arg Lys Lys Lys Gly 
1160 1165 1170 



Phe Leu Pro Glu Thr Lys Lys Arg Lys Lys Arg Lys Ser Glu Asp 
1175 1180 1185 



Gly Thr Pro Ala Glu Asp Gly Thr Pro Ala Ala Thr Gly Gly Ser 
1190 1195 1200 



Gin Pro Pro Ser Met Gly Arg Lys Lys Arg Asn Arg Thr Lys Ala 
1205 1210 1215 



Lys Val Pro Ala Gin Ala Asn Gly Thr Pro Thr Thr Lys Ser Pro 
1220 1225 1230 
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Ala Pro Gly Ala Pro Thr Arg Ser Pro Ser Thr Pro Ala Lys Ser 
1235 1240 1245 



Pro Lys Leu Gin Lys Lys Asn Gin Lys Pro Ser Gin Val Asn Gly 
1250 1255 1260 



Ala Pro Gly Ser Pro Thr Glu Pro Ala Gly Gin Lys Gin His Gin 
1265 1270 1275 



Lys Ala Leu Pro Lys Lys Gly Val Leu Gly Lys Ser Pro Leu Ser 
1280 1285 1290 



Ala Leu Ala Arg Lys Lys Ala Arg Leu Ser Leu Val lie Arg Ser 
1295 1300 1305 



Pro Ser Leu Leu Gin Ser Gly Ala Lys Lys Lys Ala Gin Val Arg 
1310 1315 1320 



Lys Ala Gly Lys Pro 
1325 



<210> 35 

<211> 2427 

<212> DNA 

<213> human 

<220> 

\221> CDS 

<222> (86).. (1681) 

<223> 

s400> 35 

gggatttgtt attgcgaatg atgtggacaa caagcgctgc tacctgctcg tccatcaagc 60 

caagaggctg agcagcccct gcatc atg gtg gtc aac cat gat gcc tec age 112 

Met Val Val Asn His Asp Ala Ser Ser 
1 5 
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ata ccc agg etc cag ata gat gtg gac ggc agg aaa gag ate etc ttc 160 
He Pro Arg Leu Gin He Asp Val Asp Gly Arg Lys Glu He Leu Phe 
10 15 20 25 

tat gat cga att tta tgt gat gtc cct tgc agt gga gac ggc act atg 20S 
Tyr Asp Arg He Leu Cys Asp Val Pro Cys Ser Gly Asp Gly Thr Met 
30 35 40 

aga aaa aac att gat gtt tgg aaa aag tgg acc acc tta aat age ttg 256 
Arg Lys Asn He Asp Val Trp Lys Lys Trp Thr Thr Leu Asn Ser Leu 
45 50 55 

cag eta cat ggc tta cag ctg egg att gca aca cgc ggg get gaa cag 304 
Gin Leu His Gly Leu Gin Leu Arg He Ala Thr Arg Gly Ala Glu Gin 
60 65 70 

ctg get gaa ggt gga agg gtg gtg tat tec acg tgt tea eta aac cct 352 
Leu Ala Glu Gly Gly Arg Val Val Tyr Ser Thr Cys Ser Leu Asn Pro 
75 80 85 

att gag gat gaa gca gtc ata gca tct tta ctg gaa aaa agt gaa ggt 400 
He Glu Asp Glu Ala Val He Ala Ser Leu Leu Glu Lys Ser Glu Gly 
90 95 100 105 

get ttg gag ctt get gat gtg tct aat gaa ctg cca ggg ctg aag tgg 448 
Ala Leu Glu Leu Ala Asp Val Ser Asn Glu Leu Pro Gly Leu Lys Trp 
110 115 120 

atg cct gga ate aca cag tgg aag gta atg acg aaa gat ggg cag tgg 496 
Met Pro Gly He Thr Gin Trp Lys Val Met Thr Lys Asp Gly Gin Trp 
125 130 135 

ttt aca gac tgg gac get gtt cct cac age aga cac acc cag ate cga 544 
Phe Thr Asp Trp Asp Ala Val Pro His Ser Arg His Thr Gin He Arg 
140 145 150 

cct acc atg ttc cct ccg aag gac cca gaa aag ctg cag gee atg cac 592 
Pro Thr Met Phe Pro Pro Lys Asp Pro Glu Lys Leu Gin Ala Met His 
155 160 165 

ctg gag cga tgc ctt agg ata tta ccc cat cat cag aat act gga ggg 640 
Leu Glu Arg Cys Leu Arg He Leu Pro His His Gin Asn Thr Gly Gly 
170 175 ISO 185 
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ttt ttt gtg gca gta ttg gtg aaa aaa tct tea atg ccg tgg aat aaa 688 
Phe Phe Val Ala Val Leu Val Lys Lys Ser Ser Met Pro Trp Asn Lys 
190 195 200 

cgt cag cca aag ctt cag ggt aaa tct gca gag ace aga gaa age aca 736 
Arg Gin Pro Lys Leu Gin Gly Lys Ser Ala Glu Thr Arg Glu Ser Thr 
205 210 215 

cag ctg age cct gca gat etc aca gaa ggg aaa ccc aca gat ccc tct 784 
Gin Leu Ser Pro Ala Asp Leu Thr Glu Gly Lys Pro Thr Asp Pro Ser 
220 225 230 

aag ctg gaa agt ccg tea ttc aca gga act ggt gac aca gaa ata get 832 
Lys Leu Glu Ser Pro Ser Phe Thr Gly Thr Gly Asp Thr Glu He Ala 
235 240 245 

cat gca act gag gat tta gag aat aat ggc agt aag aaa gat ggc gtg 880 
His Ala Thr Glu Asp Leu Glu Asn Asn Gly Ser Lys Lys Asp Gly Val 
250 255 260 265 

tgt ggt cct cct cca tea aag aaa atg aag tta ttt gga ttt aaa gaa 928 
Cys Gly Pro Pro Pro Ser Lys Lys Met Lys Leu Phe Gly Phe Lys Glu 
270 275 280 

gat cca ttt gta ttt att cct gaa gat gac cca tta ttt cca cct att 976 
Asp Pro Phe Val Phe He Pro Glu Asp Asp Pro Leu Phe Pro Pro lie 
285 290 295 

gag aaa ttt tat get ttg gat cct tea ttc cca agg atg aat ttg tta 1024 
Glu Lys Phe Tyr Ala Leu Asp Pro Ser Phe Pro Arg Met Asn Leu Leu 
300 305 310 

act egg act aca gaa ggg aag aaa agg cag etc tac atg gtt tct aag 1072 
Thr Arg Thr Thr Glu Gly Lys Lys Arg Gin Leu Tyr Met Val Ser Lys 
315 .320 325 

gag ttg egg aat gtg ctg ctg aat aac agt gag aag atg aag gtt att 1120 
Glu Leu Arg Asn Val Leu Leu Asn Asn Ser Glu Lys Met Lys Val He 
330 335 340 345 

aac acg ggg ate aaa gtc tgg tgt aga aat aac age ggt gaa gag ttt 1168 
Asn Thr Gly He Lys Val Trp Cys Arg Asn Asn Ser Gly Glu Glu Phe 
350 355 360 



gac tgt get ttc egg ctg gca cag gag gga ata tat aca ttg tat cca 1216 
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Asp Cys Ala Phe Arg Leu Ala Gin Glu Gly He Tyr Thr Leu Tyr Pro 
365 370 375 

ttt att aac tea aga att att act gta tea atg gaa gat gtt aag ata 1264 
Phe lie Asn Ser Arg He He Thr Val Ser Met Glu Asp Val Lys He 
380 385 390 

ctg ttg ace cag gaa aat ccc ttt ttt aga aaa etc age agt gag acc 1312 
Leu Leu Thr Gin Glu Asn Pro Phe Phe Arg Lys Leu Ser Ser Glu Thr 
395 400 405 

tac agt caa gca aag gac ctg gca aag gga age ate gtg ctg aag tat 1360 
Tyr Ser Gin Ala Lys Asp Leu Ala Lys Gly Ser He Val Leu Lys Tyr 
410 415 420 425 

gaa cca gat tct gcg aat cca gac get eta cag tgt ccc ate gtc tta 1408 
Glu Pro Asp Ser Ala Asn Pro Asp Ala Leu Gin Cys Pro He Val Leu 
430 435 440 

tgc gga tgg egg gga aag gee tec att cga act ttt gtg ccc aag aat 1456 
Cys Gly Trp Arg Gly Lys Ala Ser He Arg Thr Phe Val Pro Lys Asn 
445 450 455 

gaa egg ctt cac tat etc agg atg atg ggg ctg gag gta ttg gga gaa 1504 
Glu Arg Leu His Tyr Leu Arg Met Met Gly Leu Glu Val Leu Gly Glu 
460 465 470 

aag aag aag gaa ggg gtt ate etc aca aat gag agt gca gee age acc 1552 
Lys Lys Lys Glu Gly Val He Leu Thr Asn Glu Ser Ala Ala Ser Thr 
475 480 485 

gga cag cca gac aat gac gtg act gag gga cag aga gca gga gag ccc 1600 
Gly Gin Pro Asp Asn Asp Val Thr Glu Gly Gin Arg Ala Gly Glu Pro 
490 495 500 505 

aac age cca gat gca gaa gag gee aac agt cca gac gtg aca gca ggc 1648 
Asn Ser Pro Asp Ala Glu Glu Ala Asn Ser Pro Asp Val Thr Ala Gly 
510 515 520 

tgt gac ccg gcg ggg gtc cat cca ccc egg tga gcaggcccaa ggcagcgggg 1701 
Cys Asp Pro Ala Gly Val His Pro Pro Arg 
525 530 

gcccacaccc ctcacacgca aaactggctt cttctggtca ctggtgtctg aaaccaaatc 1761 
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cagagcagcc tgtggcctgt aaagcatata tttctagtga ctgcagactg gtgggatcat 1821 

aggagccttc tgaatgacca ggactgcttt ctttggagct gatgaaaatg tactctttta 1881 

gcgtgttaga aatcacttgt tttattttgt tttctttggc caagctgggt ctagtgtttc 1941 

ttttgctggg aatagacttt caaaagttgt acttctatca agaaacaaaa ctgcccttgc 2001 

agaaatttca ggtcttttgt taagcctgta ttggtcttaa ggtgcagtat tttttaaatt 2061 

attatttata gaaagaatct ataaattctt ggggaagtgt gttataagct ttaataatta 2121 

cattgagctg cacctcagtg gtgtgtcatt aacatgcagt ggggttaata tctgaggcct 2181 

cagatgactt tgtgcctttt ggaataaagg gtaaaataaa ctctcccaga gtaagagctg 2241 

tatcgtgaat tgtcatacta attattgagg gggacttatg tgcttttatt gaatggagtg 2301 

ctttacaatt tttattttta aatggggttg ggatccttgg aatatttcaa taaaattgat 2361 

aaaatataaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2421 

aaaaaa 2427 



<210> 36 

<211> 531 

<212> PRT 

<213> human 

<400> 36 

Met Val Val Asn His Asp Ala Ser Ser He Pro Arg Leu Gin He Asp 
15 10 15 



Val Asp Gly Arg Lys Glu He Leu Phe Tyr Asp Arg He Leu Cys Asp 
20 25 30 



Val Pro Cys Ser Gly Asp Gly Thr Met Arg Lys Asn He Asp Val Trp 
35 40 45 



Lys Lys Trp Thr Thr Leu Asn Ser Leu Gin Leu His Gly Leu Gin Leu 
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50 



55 



60 



Arg lie Ala Thr Arg Gly Ala Glu Gin Leu Ala Glu Gly Gly Arg Val 
65 70 75 80 



Val Tyr Ser Thr Cys Ser Leu Asn Pro He Glu Asp Glu Ala Val He 
85 90 95 



Ala Ser Leu Leu Glu Lys Ser Glu Gly Ala Leu Glu Leu Ala Asp Val 
100 105 110 



Ser Asn Glu Leu Pro Gly Leu Lys Trp Met Pro Gly He Thr Gin Trp 
115 120 125 



Lys Val Met Thr Lys Asp Gly Gin Trp Phe Thr Asp Trp Asp Ala Val 
130 135 140 



Pro His Ser Arg His Thr Gin He Arg Pro Thr Met Phe Pro Pro Lys 
145 150 155 160 



Asp Pro Glu Lys Leu Gin Ala Met His Leu Glu Arg Cys Leu Arg He 
165 170 175 



Leu Pro His His Gin Asn Thr Gly Gly Phe Phe Val Ala Val Leu Val 
180 185 190 



Lys Lys Ser Ser Met Pro Trp Asn Lys Arg Gin Pro Lys Leu Gin Gly 
195 200 205 



Lys Ser Ala Glu Thr Arg Glu Ser Thr Gin Leu Ser Pro Ala Asp Leu 
210 215 220 



Thr Glu Gly Lys Pro Thr Asp Pro Ser Lys Leu Glu Ser Pro Ser Phe 
225 230 235 240 
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Thr Gly Thr Gly Asp Thr Glu He Ala His Ala Thr Glu Asp Leu Glu 
245 250 255 



Asn Asn Gly Ser Lys Lys Asp Gly Val Cys Gly Pro Pro Pro Ser Lys 
260 265 270 



Lys Met Lys Leu Phe Gly Phe Lys Glu Asp Pro Phe Val Phe He Pro 
275 280 285 



Glu Asp Asp Pro Leu Phe Pro Pro He Glu Lys Phe Tyr Ala Leu Asp 
290 295 300 



Pro Ser Phe Pro Arg Met Asn Leu Leu Thr Arg Thr Thr Glu Gly Lys 
305 310 315 320 



Lys Arg Gin Leu Tyr Met Val Ser Lys Glu Leu Arg Asn Val Leu Leu 
325 330 335 



Asn Asn Ser Glu Lys Met Lys Val He Asn Thr Gly He Lys Val Trp 
340 345 350 



Cys Arg Asn Asn Ser Gly Glu Glu Phe Asp Cys Ala Phe Arg Leu Ala 
355 360 365 



Gin Glu Gly He Tyr Thr Leu Tyr Pro Phe He Asn Ser Arg He He 
370 375 380 



Thr Val Ser Met Glu Asp Val Lys He Leu Leu Thr Gin Glu Asn Pro 
385 390 395 400 



Phe Phe Arg Lys Leu Ser Ser Glu Thr Tyr Ser Gin Ala Lys Asp Leu 
405 410 415 
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Ala Lys Gly Ser He Val Leu Lys Tyr Glu Pro Asp Ser Ala Asn Pro 
420 425 430 



Asp Ala Leu Gin Cys Pro He Val Leu Cys Gly Trp Arg Gly Lys Ala 
435 440 445 



Ser He Arg Thr Phe Val Pro Lys Asn Glu Arg Leu His Tyr Leu Arg 
450 455 460 



Met Met Gly Leu Glu Val Leu Gly Glu Lys Lys Lys Glu Gly Val He 
465 470 475 480 



Leu Thr Asn Glu Ser Ala Ala Ser Thr Gly Gin Pro Asp Asn Asp Val 
485 490 495 



Thr Glu Gly Gin Arg Ala Gly Glu Pro Asn Ser Pro Asp Ala Glu Glu 
500 505 510 



Ala Asn Ser Pro Asp Val Thr Ala Gly Cys Asp Pro Ala Gly Val His 
515 520 525 



Pro Pro Arg 
530 



<210> 


37 


<211> 


1792 


<212> 


DNA 


<213> 


human 


<220> 




<221> 


CDS 


<222> 


(61). 


s223> 




<400> 


37 



cttgagggga agaggctgac tgtacgttcc ttctactctg gcaccactct ccaggctgcc 60 
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atg ggg ccc age acc cct etc etc ate ttg ttc ctt ttg tea tgg teg 108 
Met Gly Pro Ser Thr Pro Leu Leu lie Leu Phe Leu Leu Ser Trp Ser 
15 10 15 

gga ccc etc caa gga cag cag cac cac ctt gtg gag tac atg gaa cgc 156 
Gly Pro Leu Gin Gly Gin Gin His His Leu Val Glu Tyr Met Glu Arg 
20 25 30 

cga eta get get tta gag gaa egg ctg gee cag tgc cag gac cag agt 204 
Ai-g Leu Ala Ala Leu Glu Glu Arg Leu Ala Gin Cys Gin Asp Gin Ser 
35 40 45 

agt egg cat get get gag ctg egg gac ttc aag aac aag atg ctg cca 252 
Ser Arg His Ala Ala Glu Leu Arg Asp Phe Lys Asn Lys Met Leu Pro 
50 55 60 

ctg ctg gag gtg gca gag aag gag egg gag gca etc aga act gag gee 300 
Leu Leu Glu Val Ala Glu Lys Glu Arg Glu Ala Leu Arg Thr Glu Ala 
65 70 75 80 

gac acc ate tec ggg aga gtg gat cgt ctg gag egg gag gta gac tat 348 
Asp Thr He Ser Gly Arg Val Asp Arg Leu Glu Arg Glu Val Asp Tyr 
85 90 95 

ctg gag acc cag aac cca get ctg ccc tgt gta gag ttt gat gag aag 396 
Leu Glu Thr Gin Asn Pro Ala Leu Pro Cys Val Glu Phe Asp Glu Lys 
100 105 110 

gtg act gga ggc cct ggg acc aaa ggc aag gga aga agg aat gag aag 444 
Val Thr Gly Gly Pro Gly Thr Lys Gly Lys Gly Arg Arg Asn Glu Lys 
115 120 125 

tac gat atg gtg aca gac tgt ggc tac aca ate tct caa gtg aga tea 492 
Tyr Asp Met Val Thr Asp Cys Gly Tyr Thr He Ser Gin Val Arg Ser 
130 135 140 

atg aag att ctg aag cga ttt ggt ggc cca get ggt eta tgg acc aag 540 
Met Lys He Leu Lys Arg Phe Gly Gly Pro Ala Gly Leu Trp Thr Lys 
145 150 155 160 

gat cca ctg ggg caa aca gag aag ate tac gtg tta gat ggg aca cag 588 
Asp Pro Leu Gly Gin Thr Glu Lys He Tyr Val Leu Asp Gly Thr Gin 
165 170 175 
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aat gac aca gcc ttt gtc ttc cca agg ctg cgt gac ttc acc ctt gcc 636 
Asn Asp Thr Ala Phe Val Phe Pro Arg Leu Arg Asp Phe Thr Leu Ala 
180 185 190 

atg get gcc egg aaa get tec cga gtc egg gtg ccc ttc ccc tgg gta 684 
Met Ala Ala Arg Lys Ala Ser Arg Val Arg Val Pro Phe Pro Trp Val 
195 200 205 

ggc aca ggg cag ctg gta tat ggt ggc ttt ctt tat ttt get egg agg 732 
Gly Thr Gly Gin Leu Val Tyr Gly Gly Phe Leu Tyr Phe Ala Arg Arg 
210 215 220 

cet cct gga aga cct ggt gga ggt ggt gag atg gag aac act ttg cag 780 
Pro Pro Gly Arg Pro Gly Gly Gly Gly Glu Met Glu Asn Thr Leu Gin 
225 230 235 240 

eta ate aaa ttc cac ctg gca aac cga aca gtg gtg gac age tea gta 828 
Leu He Lys Phe His Leu Ala Asn Arg Thr Val Val Asp Ser Ser Val 
245 250 255 

ttc cca gca gag ggg ctg ate ccc ccc tac ggc ttg aca gca gac acc 876 
Phe Pro Ala Glu Gly Leu He Pro Pro Tyr Gly Leu Thr Ala Asp Thr 
260 265 270 

tac ate gac ctg gca get gat gag gaa ggt ctt tgg get gtc tat gcc 924 
Tyr He Asp Leu Ala Ala Asp Glu Glu Gly Leu Trp Ala Val Tyr Ala 
275 280 285 

acc egg gag gat gac agg cac ttg tgt ctg gcc aag tta gat cca cag 972 
Thr Arg Glu Asp Asp Arg His Leu Cys Leu Ala Lys Leu Asp Pro Gin 
290 295 300 

aca ctg gac aca gag cag cag tgg gac aca cca tgt ccc aga gag aat 1020 
Thr Leu Asp Thr Glu Gin Gin Trp Asp Thr Pro Cys Pro Arg Glu Asn 
305 310 315 320 

get gag get gcc ttt gtc ate tgt ggg acc etc tat gtc gtc tat aac 1068 
Ala Glu Ala Ala Phe Val He Cys Gly Thr Leu Tyr Val Val Tyr Asn 
325 330 335 

acc cgt cct gcc agt egg gcc cgc ate cag tgc tec ttt gat gcc age 1116 
Thr Arg Pro Ala Ser Arg Ala Arg He Gin Cys Ser Phe Asp Ala Ser 
340 345 350 

ggc acc ctg acc cct gaa egg gca gca etc cct tat ttt ccc cgc aga 1164 
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Gly Thr Leu Thr Pro Glu Arg Ala Ala Leu Pro Tyr Phe Pro Arg Arg 
355 360 365 

tat ggt gcc cat gcc age etc cgc tat aac ccc cga gaa cgc cag etc 1212 
Tyr Gly Ala His Ala Ser Leu Arg Tyr Asn Pro Arg Glu Arg Gin Leu 
370 375 380 

tat gcc tgg gat gat ggc tac cag att gtc tat aag ctg gag atg agg 1260 
Tyr Ala Trp Asp Asp Gly Tyr Gin lie Val Tyr Lys Leu Glu Met Arg 
385 390 395 400 

aag aaa gag gag gag gtt tga ggagctagee ttgttttttg catctttctc 1311 
Lys Lys Glu Glu Glu Val 
405 

actcccatac atttatatta tatccccact aaatttcttg ttcctcattc ttcaaatgtg 1371 

ggccagttgt ggctcaaatc ctctatattt ttagccaatg gcaatcaaat tctttcagct 1431 

cctttgtttc ataeggaact ccagatcctg agtaatcctt ttagagcccg aagagtcaaa 1491 

accctcaatg ttccctcctg ctctcctgcc ccatgtcaac aaatttcagg etaaggatge 1551 

cccagaccca gggctctaac cttgtatgcg ggcaggccca gggagcaggc agcagtgttc 1611 

ttcccctcag agtgacttgg ggagggagaa ataggaggag acgtccagct ctgtcctctc 1671 

ttcctcactc ctcccttcag tgtcctgagg aacaggactt tctccacatt gttttgtatt 1731 

gcaacatttt gcattaaaag gaaaatccac tgctaaaaaa aaaaaaaaaa aaaaaaaaaa 1791 

a 1792 



<210> 38 

<211> 406 

<212> PRT 

<213> human 

<400> 38 

Met Gly Pro Ser Thr Pro Leu Leu lie Leu Phe Leu Leu Ser Trp Ser 
15 10 15 
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Gly Pro Leu Gin Gly Gin Gin His His Leu Val Glu Tyr Met Glu Arg 
20 25 30 



Arg Leu Ala Ala Leu Glu Glu Arg Leu Ala Gin Cys Gin Asp Gin Ser 
35 40 45 



Ser Arg His Ala Ala Glu Leu Arg Asp Phe Lys Asn Lys Met Leu Pro 
50 55 60 



Leu Leu Glu Val Ala Glu Lys Glu Arg Glu Ala Leu Arg Thr Glu Ala 
65 70 75 80 



Asp Thr lie Ser Gly Arg Val Asp Arg Leu Glu Arg Glu Val Asp Tyr 
85 90 95 



Leu Glu Thr Gin Asn Pro Ala Leu Pro Cys Val Glu Phe Asp Glu Lys 
100 105 110 



Val Thr Gly Gly Pro Gly Thr Lys Gly Lys Gly Arg Arg Asn Glu Lys 
115 120 125 



Tyr Asp Met Val Thr Asp Cys Gly Tyr Thr lie Ser Gin Val Arg Ser 
130 135 140 



Met Lys He Leu Lys Arg Phe Gly Gly Pro Ala Gly Leu Trp Thr Lys 
145 150 155 160 



Asp Pro Leu Gly Gin Thr Glu Lys He Tyr Val Leu Asp Gly Thr Gin 
165 170 175 



Asn Asp Thr Ala Phe Val Phe Pro Arg Leu Arg Asp Phe Thr Leu Ala 
180 185 190 



Met Ala Ala Arg Lys Ala Ser Arg Val Arg Val Pro Phe Pro Trp Val 
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195 200 205 



Gly Thr Gly Gin Leu Val Tyr Gly Gly Phe Leu Tyr Phe Ala Arg Arg 
210 215 220 



Pro Pro Gly Arg Pro Gly Gly Gly Gly Glu Met Glu Asn Thr Leu Gin 
225 230 235 240 



Leu He Lys Phe His Leu Ala Asn Arg Thr Val Val Asp Ser Ser Val 
245 250 255 



Phe Pro Ala Glu Gly Leu He Pro Pro Tyr Gly Leu Thr Ala Asp Thr 
260 265 270 



Tyr lie Asp Leu Ala Ala Asp Glu Glu Gly Leu Trp Ala Val Tyr Ala 
275 280 285 



Thr Arg Glu Asp Asp Arg His Leu Cys Leu Ala Lys Leu Asp Pro Gin 
290 295 300 



Thr Leu Asp Thr Glu Gin Gin Trp Asp Thr Pro Cys Pro Arg Glu Asn 
305 310 315 320 



Ala Glu Ala Ala Phe Val He Cys Gly Thr Leu Tyr Val Val Tyr Asn 
325 330 335 



Thr Arg Pro Ala Ser Arg Ala Arg He Gin Cys Ser Phe Asp Ala Ser 
340 345 350 



Gly Thr Leu Thr Pro Glu Arg Ala Ala Leu Pro Tyr Phe Pro Arg Arg 
355 360 365 



Tyr Gly Ala His Ala Ser Leu Arg Tyr Asn Pro Arg Glu Arg Gin Leu 
370 375 380 
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Tyr Ala Trp Asp Asp Gly Tyr Gin He Val Tyr Lys Leu Glu Met Arg 
385 390 395 400 



Lys Lys Glu Glu Glu Val 
405 



<210> 39 

<211> 1925 

<212> DNA 

<213> human 

<220> 

<221> CDS 

<222> (127). . (1278) 
<223> 

<400> 39 

agtggagtgg gacaggtata taaaggaagt acagggcctg gggaagaggc cctgtctagg 60 

tagctggcac caggagccgt gggcaaggga agaggccaca ccctgccctg ctctgctgca 120 

gccaga atg ggt gtg aag gcg tct caa aca ggc ttt gtg gtc ctg gtg 168 
Met Gly Val Lys Ala Ser Gin Thr Gly Phe Val Val Leu Val 
1 5 10 

ctg etc cag tgc tgc tct gca tac aaa ctg gtc tgc tac tac acc age 216 
Leu Leu Gin Cys Cys Ser Ala Tyr Lys Leu Val Cys Tyr Tyr Thr Ser 
15 20 25 30 

tgg tec cag tac egg gaa ggc gat ggg age tgc ttc cca gat gec ctt 264 
Trp Ser Gin Tyr Arg Glu Gly Asp Gly Ser Cys Phe Pro Asp Ala Leu 
35 40 45 

gac cgc ttc etc tgt acc cac ate ate tac age ttt gec aat ata age 312 
Asp Arg Phe Leu Cys Thr His He He Tyr Ser Phe Ala Asn He Ser 
50 55 60 

aac gat cac ate gac acc tgg gag tgg aat gat gtg acg etc tac ggc 360 
Asn Asp His He Asp Thr Trp Glu Trp Asn Asp Val Thr Leu Tyr Gly 
65 70 75 
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atg etc aac aca etc aag aac agg aac ccc aac ctg aag act etc ttg 408 
Met Leu Asn Thr Leu Lys Asn Arg Asn Pro Asn Leu Lys Thr Leu Leu 
80 85 90 

tct gtc gga gga tgg aac ttt ggg tct caa aga ttt tec aag ata gec 456 
Ser Val Gly Gly Trp Asn Phe Gly Ser Gin Arg Phe Ser Lys He Ala 
95 100 105 110 

tec aac acc cag agt cgc egg act ttc ate aag tea gta ccg cca ttc 504 
Ser Asn Thr Gin Ser Arg Arg Thr Phe He Lys Ser Val Pro Pro Phe 
115 120 125 

ctg cgc acc cat ggc ttt gat ggg ctg gac ctt gec tgg etc tac cct 552 
Leu Arg Thr His Gly Phe Asp Gly Leu Asp Leu Ala Trp Leu Tyr Pro 
130 135 140 

gga egg aga gac aaa cag cat ttt acc acc eta ate aag gaa atg aag 600 
Gly Arg Arg Asp Lys Gin His Phe Thr Thr Leu He Lys Glu Met Lys 
145 150 155 

gee gaa ttt ata aag gaa gee cag cca ggg aaa aag cag etc ctg etc 648 
Ala Glu Phe lie Lys Glu Ala Gin Pro Gly Lys Lys Gin Leu Leu Leu 
160 165 170 

age gca gca ctg tct gcg ggg aag gtc acc att gac age age tat gac 696 
Ser Ala Ala Leu Ser Ala Gly Lys Val Thr He Asp Ser Ser Tyr Asp 
175 180 185 190 

att gee aag ata tec caa cac ctg gat ttc att age ate atg acc tac 744 
He Ala Lys He Ser Gin His Leu Asp Phe He Ser lie Met Thr Tyr 
195 200 205 

gat ttt cat gga gec tgg cgt ggg acc aca ggc cat cac agt ccc ctg 792 
Asp Phe His Gly Ala Trp Arg Gly Thr Thr Gly His His Ser Pro Leu 
210 215 220 

ttc cga ggt cag gag gat gca agt cct gac aga ttc age aac act gac 840 
Phe Arg Gly Gin Glu Asp Ala Ser Pro Asp Arg Phe Ser Asn Thr Asp 
225 230 235 

tat get gtg ggg tac atg ttg agg ctg ggg get cct gec agt aag ctg 888 
Tyr Ala Val Gly Tyr Met Leu Arg Leu Gly Ala Pro Ala Ser Lys Leu 
240 245 250 

gtg atg ggc ate ccc acc ttc ggg agg age ttc act ctg get tct tct 936 
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Val Met Gly He Pro Thr Phe Gly Arg Ser Phe Thr Leu Ala Ser Ser 
255 260 265 270 

gag act ggt gtt gga gcc cca ate tea gga ccg gga att cca ggc egg 984 
Glu Thr Gly Val Gly Ala Pro He Ser Gly Pro Gly He Pro Gly Arg 
275 280 285 

ttc acc aag gag gca ggg ace ctt gcc tac tat gag ate tgt gac ttc 1032 
Phe Thr Lys Glu Ala Gly Thr Leu Ala Tyr Tyr Glu lie Cys Asp Phe 
290 295 300 

etc cgc gga gcc aca gtc cat aga acc etc ggc cag cag gtc ccc tat 1080 
Leu Arg Gly Ala Thr Val His Arg Thr Leu Gly Gin Gin Val Pro Tyr 
305 310 315 

gcc acc aag ggc aac cag tgg gta gga tac gac gac cag gaa age gtc 1128 
Ala Thr Lys Gly Asn Gin Trp Val Gly Tyr Asp Asp Gin Glu Ser Val 
320 325 330 

aaa age aag gtg cag tac ctg aag gat agg cag ctg gca ggc gcc atg 1176 
Lys Ser Lys Val Gin Tyr Leu Lys Asp Arg Gin Leu Ala Gly Ala Met 
335 340 345 350 

gta tgg gcc ctg gac ctg gat gac ttc cag ggc tec ttc tgc ggc cag 1224 
Val Trp Ala Leu Asp Leu Asp Asp Phe Gin Gly Ser Phe Cys Gly Gin 
355 360 365 

gat ctg cgc ttc cct etc acc aat gcc ate aag gat gca etc get gca 1272 
Asp Leu Arg Phe Pro Leu Thr Asn Ala He Lys Asp Ala Leu Ala Ala 
370 375 380 

acg tag ccctctgttc tgcacacagc aegggggeca aggatgcccc gtccccctct 1328 
Thr 



ggctccagct ggcegggage ctgatcacct gccctgctga gtcccaggct gagectcagt 1388 

ctccctccct tggggectat gcagaggtcc acaacacaca gatttgagct cagccctggt 1448 

gggcagagag gtagggatgg ggctgtgggg atagtgaggc ategcaatgt aagactcggg 1508 

attagtacac acttgttgat gattaatgga aatgtttaca gatccccaag cctggcaagg 156S 

gaatttcttc aactccctgc cccctagccc tccttatcaa aggacaccat tttggcaagc 1628 
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tctatcacca aggagccaaa catcctacaa gacacagtga ccatactaat tataccccct 1688 

gcaaagccag cttgaaacct tcacttagga acgtaatcgt gtcccctatc ctacttcccc 1748 

ttcctaattc cacagctgct caataaagta caagagttta acagtgtgtt ggcgctttgc 1808 

tttggtctat ctttgagcgc ccactagacc cactggactc acctccccca tctcttctgg 1868 

gttccttcct ctgagccttg ggacccctga gcttgcagag atgaaggccg ccatgtt 1925 



<210> 40 

<211> 383 

<212> PRT 

<213> human 

<400> 40 

Met Gly Val Lys Ala Ser Gin Thr Gly Phe Val Val Leu Val Leu Leu 
15 10 15 



Gin Cys Cys Ser Ala Tyr Lys Leu Val Cys Tyr Tyr Thr Ser Trp Ser 
20 25 30 



Gin Tyr Arg Glu Gly Asp Gly Ser Cys Phe Pro Asp Ala Leu Asp Arg 
35 40 45 



Phe Leu Cys Thr His He He Tyr Ser Phe Ala Asn lie Ser Asn Asp 
50 55 60 



His He Asp Thr Trp Glu Trp Asn Asp Val Thr Leu Tyr Gly Met Leu 
65 70 75 80 



Asn Thr Leu Lys Asn Arg Asn Pro Asn Leu Lys Thr Leu Leu Ser Val 
85 90 95 



Gly Gly Trp Asn Phe Gly Ser Gin Arg Phe Ser Lys He Ala Ser Asn 
100 105 110 
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Thr Gin Ser Arg Arg Thr Phe He Lys Ser Val Pro Pro Phe Leu Arg 
115 120 125 



Thr His Gly Phe Asp Gly Leu Asp Leu Ala Trp Leu Tyr Pro Gly Arg 
130 135 140 



Arg Asp Lys Gin His Phe Thr Thr Leu He Lys Glu Met Lys Ala Glu 
145 150 155 160 



Phe He Lys Glu Ala Gin Pro Gly Lys Lys Gin Leu Leu Leu Ser Ala 
165 170 175 



Ala Leu Ser Ala Gly Lys Val Thr He Asp Ser Ser Tyr Asp He Ala 
ISO 185 190 



Lys He Ser Gin His Leu Asp Phe He Ser He Met Thr Tyr Asp Phe 
195 200 205 



His Gly Ala Trp Arg Gly Thr Thr Gly His His Ser Pro Leu Phe Arg 
210 215 220 



Gly Gin Glu Asp Ala Ser Pro Asp Arg Phe Ser Asn Thr Asp Tyr Ala 
225 230 235 240 



Val Gly Tyr Met Leu Arg Leu Gly Ala Pro Ala Ser Lys Leu Val Met 
245 250 255 



Gly He Pro Thr Phe Gly Arg Ser Phe Thr Leu Ala Ser Ser Glu Thr 
260 265 270 



Gly Val Gly Ala Pro He Ser Gly Pro Gly He Pro Gly Arg Phe Thr 
275 280 285 
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Lys Glu Ala Gly Thr Leu Ala Tyr Tyr Glu He Cys Asp Phe Leu Arg 
290 295 300 



Gly Ala Thr Val His Arg Thr Leu Gly Gin Gin Val Pro Tyr Ala Thr 
305 310 315 320 



Lys Gly Asn Gin Trp Val Gly Tyr Asp Asp Gin Glu Ser Val Lys Ser 
325 330 335 



Lys Val Gin Tyr Leu Lys Asp Arg Gin Leu Ala Gly Ala Met Val Trp 
340 345 350 



Ala Leu Asp Leu Asp Asp Phe Gin Gly Ser Phe Cys Gly Gin Asp Leu 
355 360 365 



Arg Phe Pro Leu Thr Asn Ala He Lys Asp Ala Leu Ala Ala Thr 
370 375 380 
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gtcccagctc gggagcacat cagaggctta gaggcgagtg ggaagggact cagacagtgc 60 

aggacgagaa acgcccgcgg caccaaagcc cctcagagcg tcgcccccgc ctctagttct 120 

agaaagtcag tttcccggca ctggcacccc ggaacctcag gggctgccga gctggggggg 180 

cgctcaagct gcgaggatcc gggctgcccg cgagacgagg agcgggcgcc cagg atg 237 

Met 
1 
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ggg tgc atg aag tec aag ttc etc cag gtc gga ggc aat aca ttc tea 285 
Gly Cys Met Lys Ser Lys Phe Leu Gin Val Gly Gly Asn Thr Phe Ser 
5 10 15 

aaa act gaa ace age gee age cca cac tgt cct gtg tac gtg ccg gat 333 
Lys Thr Glu Thr Ser Ala Ser Pro His Cys Pro Val Tyr Val Pro Asp 
20 25 30 

ccc aca tec acc ate aag ccg ggg cct aat age cac aac age aac aca 381 
Pro Thr Ser Thr lie Lys Pro Gly Pro Asn Ser His Asn Ser Asn Thr 
35 40 45 

cca gga ate agg gag gca ggc tct gag gac ate ate gtg gtt gee ctg 429 
Pro Gly lie Arg Glu Ala Gly Ser Glu Asp He He Val Val Ala Leu 
50 55 60 65 

tat gat tac gag gee att cac cac gaa gac etc age ttc cag aag ggg 477 
Tyr Asp Tyr Glu Ala He His His Glu Asp Leu Ser Phe Gin Lys Gly 
70 75 80 

gac cag atg gtg gtc eta gag gaa tec ggg gag tgg tgg aag get cga 525 
Asp Gin Met Val Val Leu Glu Glu Ser Gly Glu Trp Trp Lys Ala Arg 
85 90 95 

tec ctg gee acc egg aag gag ggc tac ate cca age aac tat gtc gee 573 
Ser Leu Ala Thr Arg Lys Glu Gly Tyr He Pro Ser Asn Tyr Val Ala 
100 105 110 

cgc gtt gac tct ctg gag aca gag gag tgg ttt ttc aag ggc ate age 621 
Arg Val Asp Ser Leu Glu Thr Glu Glu Trp Phe Phe Lys Gly He Ser 
115 120 125 

egg aag gac gca gag cgc caa ctg ctg get ccc ggc aac atg ctg ggc 669 
Arg Lys Asp Ala Glu Arg Gin Leu Leu Ala Pro Gly Asn Met Leu Gly 
130 135 140 145 

tec ttc atg ate egg gat age gag acc act aaa gga age tac tct ttg 717 
Ser Phe Met He Arg Asp Ser Glu Thr Thr Lys Gly Ser Tyr Ser Leu 
150 155 160 

tec gtg cga gac tac gac cct egg cag gga gat acc gtg aaa cat tac 765 
Ser Val Arg Asp Tyr Asp Pro Arg Gin Gly Asp Thr Val Lys His Tyr 
165 170 175 



aag ate egg acc ctg gac aac ggg ggc ttc tac ata tec ccc cga age 813 
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Lys He Arg Thr Leu Asp Asn Gly Gly Phe Tyr He Ser Pro Arg Ser 
180 185 190 

acc ttc age act ctg cag gag ctg gtg gac cac tac aag aag ggg aac 861 
Thr Phe Ser Thr Leu Gin Glu Leu Val Asp His Tyr Lys Lys Gly Asn 
195 200 205 

gac ggg etc tgc cag aaa ctg teg gtg ccc tgc atg tct tec aag ccc 909 
Asp Gly Leu Cys Gin Lys Leu Ser Val Pro Cys Met Ser Ser Lys Pro 
210 215 220 225 

cag aag cct tgg gag aaa gat gec tgg gag ate cct egg gaa tec etc 957 
Gin Lys Pro Trp Glu Lys Asp Ala Trp Glu He Pro Arg Glu Ser Leu 
230 235 240 

aag ctg gag aag aaa ctt gga get ggg cag ttt ggg gaa gtc tgg atg 1005 
Lys Leu Glu Lys Lys Leu Gly Ala Gly Gin Phe Gly Glu Val Trp Met 
245 250 255 

gee acc tac aac aag cac acc aag gtg gca gtg aag acg atg aag cca 1053 
Ala Thr Tyr Asn Lys His Thr Lys Val Ala Val Lys Thr Met Lys Pro 
260 265 270 

ggg age atg teg gtg gag gec ttc ctg gca gag gee aac gtg atg aaa 1101 
Gly Ser Met Ser Val Glu Ala Phe Leu Ala Glu Ala Asn Val Met Lys 
275 280 285 

act ctg cag cat gac aag ctg gtc aaa ctt cat gcg gtg gtc acc aag 1149 
Thr Leu Gin His Asp Lys Leu Val Lys Leu His Ala Val Val Thr Lys 
290 295 300 305 

gag ccc ate tac ate ate acg gag ttc atg gee aaa gga age ttg ctg 1197 
Glu Pro He Tyr He He Thr Glu Phe Met Ala Lys Gly Ser Leu Leu 
310 315 320 

gac ttt ctg aaa agt gat gag ggc age aag cag cca ttg cca aaa etc 1245 
Asp Phe Leu Lys Ser Asp Glu Gly Ser Lys Gin Pro Leu Pro Lys Leu 
325 330 335 

att gac ttc tea gee cag att gca gaa ggc atg gec ttc ate gag cag 1293 
He Asp Phe Ser Ala Gin He Ala Glu Gly Met Ala Phe He Glu Gin 
340 345 350 

agg aac tac ate cac cga gac etc cga get gee aac ate ttg gtc tct 1341 
Arg Asn Tyr He His Arg Asp Leu Arg Ala Ala Asn He Leu Val Ser 
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355 360 365 

gca tec ctg gtg tgt aag att get gac ttt ggc ctg gec egg gtc att 1389 
Ala Ser Leu Val Cys Lys He Ala Asp Phe Gly Leu Ala Arg Val He 
370 375 380 . 385 

gag gac aac gag tac acg get egg gaa ggg gee aag ttc ccc ate aag 1437 
Glu Asp Asn Glu Tyr Thr Ala Arg Glu Gly Ala Lys Phe Pro He Lys 
390 395 400 

tgg aca get cct gaa gee ate aac ttt ggc tec ttc ace ate aag tea 1485 
Trp Thr Ala Pro Glu Ala lie Asn Phe Gly Ser Phe Thr lie Lys Ser 
405 410 415 

gac gtc tgg tec ttt ggt ate ctg ctg atg gag ate gtc ace tac ggc 1533 
Asp Val Trp Ser Phe Gly He Leu Leu Met Glu He Val Thr Tyr Gly 
420 425 430 

egg ate cct tac cca ggg atg tea aac cct gaa gtg ate cga get ctg 1581 
Arg He Pro Tyr Pro Gly Met Ser Asn Pro Glu Val He Arg Ala Leu 
435 440 445 

gag cgt gga tac egg atg cct cgc cca gag aac tgc cca gag gag etc 1629 
Glu Arg Gly Tyr Arg Met Pro Arg Pro Glu Asn Cys Pro Glu Glu Leu 
450 455 460 465 

tac aac ate atg atg cgc tgc tgg aaa aac cgt ccg gag gag egg ccg 1677 
Tyr Asn He Met Met Arg Cys Trp Lys Asn Arg Pro Glu Glu Arg Pro 
470 475 480 

acc ttc gaa tac ate cag agt gtg ctg gat gac ttc tac acg gee aca 1725 
Thr Phe Glu Tyr He Gin Ser Val Leu Asp Asp Phe Tyr Thr Ala Thr 
485 490 495 

gag age cag tac caa cag cag cca tga tagggaggac cagggcaggg 1772 
Glu Ser Gin Tyr Gin Gin Gin Pro 
500 505 

ccagggggtg cccaggtggt ggctgeaagg tggctccagc accatccgcc agggcccaca 1832 

cccccttcct actcccagac acccaccctc gcttcagcca cagtttcctc atctgtccag 1892 

tgggtaggtt ggactggaaa atctcttttt gaetcttgea atccacaatc tgacattctc 1952 



aggaagcccc caagttgata tttctatttc ctggaatggt tggattttag ttacagctgt 2012 
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gatttggaag ggaaactttc aaaatagtga aatgaatatt taaataaaag atataaatgc 2072 
caaagtcttt accaaaaaaa. aaaaaaaaaa aaa 2105 



<210> 42 

<211> 505 

<212> PRT 

<213 N human 

<400 s 42 

Met Gly Cys Met Lys Ser Lys Phe Leu Gin Val Gly Gly Asn Thr Phe 
15 10 15 



Ser Lys Thr Glu Thr Ser Ala Ser Pro His Cys Pro Val Tyr Val Pro 
20 25 30 



Asp Pro Thr Ser Thr He Lys Pro Gly Pro Asn Ser His Asn Ser Asn 
35 40 45 



Thr Pro Gly He Arg Glu Ala Gly Ser Glu Asp He lie Val Val Ala 
50 55 60 



Leu Tyr Asp Tyr Glu Ala He His His Glu Asp Leu Ser Phe Gin Lys 
65 70 75 80 



Gly Asp Gin Met Val Val Leu Glu Glu Ser Gly Glu Trp Trp Lys Ala 
85 90 95 



Arg Ser Leu Ala Thr Arg Lys Glu Gly Tyr He Pro Ser Asn Tyr Val 
100 105 110 



Ala Arg Val Asp Ser Leu Glu Thr Glu Glu Trp Phe Phe Lys Gly He 
115 120 125 
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Ser Arg Lys Asp Ala Glu Arg Gin Leu Leu Ala Pro Gly Asn Met Leu 
130 135 140 



Gly Ser Phe Met He Arg Asp Ser Glu Thr Thr Lys Gly Ser Tyr Ser 
145 150 155 160 



Leu Ser Val Arg Asp Tyr Asp Pro Arg Gin Gly Asp Thr Val Lys His 
165 170 175 



Tyr Lys He Arg Thr Leu Asp Asn Gly Gly Phe Tyr lie Ser Pro Arg 
180 185 190 



Ser Thr Phe Ser Thr Leu Gin Glu Leu Val Asp His Tyr Lys Lys Gly 
195 200 205 



Asn Asp Gly Leu Cys Gin Lys Leu Ser Val Pro Cys Met Ser Ser Lys 



210 



215 



oof 



Pi-o Gin Lys Pro Trp Glu Lys Asp Ala Trp Glu He Pro Arg Glu Ser 
225 230 235 240 



Leu Lys Leu Glu Lys Lys Leu Gly Ala Gly Gin Phe Gly Glu Val Trp 
245 250 255 



Met Ala Thr Tyr Asn Lys His Thr Lys Val Ala Val Lys Thr Met Lys 
260 265 270 



Pro Gly Ser Met Ser Val Glu Ala Phe Leu Ala Glu Ala Asn Val Met 
275 280 285 



Lys Thr Leu Gin His Asp Lys Leu Val Lys Leu His Ala Val Val Thr 
290 295 300 



Lys Glu Pro He Tyr He He Thr Glu Phe Met Ala Lys Gly Ser Leu 
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305 



310 



315 



320 



Leu Asp Phe Leu Lys Ser Asp Glu Gly Ser Lys Gin Pro Leu Pro Lys 
325 330 335 



Leu He Asp Phe Ser Ala Gin He Ala Glu Gly Met Ala Phe He Glu 
340 345 350 



Gin Arg Asn Tyr He His Arg Asp Leu Arg Ala Ala Asn He Leu Val 
355 360 365 



Ser Ala Ser Leu Val Cys Lys He Ala Asp Phe Gly Leu Ala Arg Val 
370 375 380 



He Glu Asp Asn Glu Tyr Thr Ala Arg Glu Gly Ala Lys Phe Pro He 
385 390 395 400 



Lys Trp Thr Ala Pro Glu Ala He Asn Phe Gly Ser Phe Thr He Lys 
405 410 415 



Ser Asp Val Trp Ser Phe Gly He Leu Leu Met Glu He Val Thr Tyr 
420 425 430 



Gly Arg He Pro Tyr Pro Gly Met Ser Asn Pro Glu Val He Arg Ala 
435 440 445 



Leu Glu Arg Gly Tyr Arg Met Pro Arg Pro Glu Asn Cys Pro Glu Glu 
450 455 460 



Leu Tyr Asn He Met Met Arg Cys Trp Lys Asn Arg Pro Glu Glu Arg 
465 470 475 480 



Pro Thr Phe Glu Tyr He Gin Ser Val Leu Asp Asp Phe Tyr Thr Ala 
485 490 495 
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Thr Glu Ser Gin Tyr Gin Gin Gin Pro 
500 505 



<210> 43 

<211> 3432 

<212 s DNA 

<213> human 

<220> 

<221> CDS 

<222 N (248) . . (2572) 

<223> 

<400> 43 

actccagcgc gcggctacct acgcttggtg cttgctttct ccagccatcg gagaccagag 60 

ccgccccctc tgctcgagaa aggggctcag cggcggcgga agcggagggg gaccaccgtg 120 

gagagcgcgg tcccagcccg gccactgcgg atccctgaaa ccaaaaagct cctgctgctt 180 

ctgtaccccg cctgtccctc ccagctgcgc agggcccctt cgtgggatca tcagcccgaa 240 

gacaggg atg gag agg cct ctg tgc tec cac etc tgc age tgc ctg get 289 
Met Glu Arg Pro Leu Cys Ser His Leu Cys Ser Cys Leu Ala 
1 5 10 

atg ctg gee etc ctg tec ccc ctg age ctg gca cag tat gac age tgg 337 
Met Leu Ala Leu Leu Ser Pro Leu Ser Leu Ala Gin Tyr Asp Ser Trp 
15 20 25 30 

ccc cat tac ccc gag tac ttc cag caa ccg get cct gag tat cac cag 385 
Pro His Tyr Pro Glu Tyr Phe Gin Gin Pro Ala Pro Glu Tyr His Gin 
35 40 45 

ccc cag gee ccc gee aac gtg gee aag att cag ctg cgc ctg get ggg 433 
Pro Gin Ala Pro Ala Asn Val Ala Lys He Gin Leu Arg Leu Ala Gly 
50 55 60 

cag aag agg aag cac age gag ggc egg gtg gag gtg tac tat gat ggc 481 
Gin Lys Arg Lys His Ser Glu Gly Arg Val Glu Val Tyr Tyr Asp Gly 
65 70 75 
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cag tgg ggc acc gtg tgc gat gac gac ttc tec ate cac get gee cac 529 
Gin Trp Gly Thr Val Cys Asp Asp Asp Phe Ser He His Ala Ala His 
80 85 90 

gtc gtc tgc egg gag ctg ggc tat gtg gag gee apg tec tgg act gee 577 
Val Val Cys Arg Glu Leu Gly Tyr Val Glu Ala Lys Ser Trp Thr Ala 
95 100 105 110 

age tec tec tac ggc aag gga gaa ggg ccc ate tgg tta gac aat etc 625 
Ser Ser Ser Tyr Gly Lys Gly Glu Gly Pro He Trp Leu Asp Asn Leu 
115 120 125 

cac tgt act ggc aac gag gcg acc ctt gca gca tgc acc tec aat ggc 673 
His Cys Thr Gly Asn Glu Ala Thr Leu Ala Ala Cys Thr Ser Asn Gly 
130 135 140 

tgg ggc gtc act gac tgc aag cac acg gag gat gtc ggt gtg gtg tgc 721 
Trp Gly Val Thr Asp Cys Lys His Thr Glu Asp Val Gly Val Val Cys 
145 150 155 

age gac aaa agg att cct ggg ttc aaa ttt gac aat teg ttg ate aac 769 
Ser Asp Lys Arg He Pro Gly Phe Lys Phe Asp Asn Ser Leu He Asn 
160 165 170 

cag ata gag aac ctg aat ate cag gtg gag gac att egg att cga gee 817 
Gin He Glu Asn Leu Asn He Gin Val Glu Asp He Arg He Arg Ala 
175 180 185 • 190 

ate etc tea acc tac cgc aag cgc acc cca gtg atg gag ggc tac gtg 865 
He Leu Ser Thr Tyr Arg Lys Arg Thr Pro Val Met Glu Gly Tyr Val 
195 200 205 

gag gtg aag gag ggc aag acc tgg aag cag ate tgt gac aag cac tgg 913 
Glu Val Lys Glu Gly Lys Thr Trp Lys Gin He Cys Asp Lys His Trp 
210 215 220 

acg gee aag aat tec cgc gtg gtc tgc ggc atg ttt ggc ttc cct ggg 961 
Thr Ala Lys Asn Ser Arg Val Val Cys Gly Met Phe Gly Phe Pro Gly 
225 230 235 

gag agg aca tac aat acc aaa gtg tac aaa atg ttt gee tea egg agg 1009 
Glu Arg Thr Tyr Asn Thr Lys Val Tyr Lys Met Phe Ala Ser Arg Arg 
240 245 250 

aag cag cgc tac tgg cca ttc tec atg gac tgc acc ggc aca gag gee 1057 
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Lys Gin Arg Tyr Trp Pro Phe Ser Met Asp Cys Thr Gly Thr Glu Ala 

255 260 265 270 

cac ate tec age tgc aag ctg ggc ccc cag gtg tea ctg gac ccc atg 1105 

His He Ser Ser Cys Lys Leu Gly Pro Gin Val Ser Leu Asp Pro Met 

275 280 285 

aag aat gtc ace tgc gag aat ggg ctg ccg gee gtg gtg agt tgt gtg 1153 

Lys Asn Val Thr Cys Glu Asn Gly Leu Pro Ala Val Val Ser Cys Val 

290 295 300 

cct ggg cag gtc ttc age cct gac gga ccc teg aga ttc egg aaa gca 1201 

Pro Gly Gin Val Phe Ser Pro Asp Gly Pro Ser Arg Phe Arg Lys Ala 

305 310 315 

tac aag cca gag caa ccc ctg gtg cga ctg aga ggc ggt gec tac ate 1249 

Tyr Lys Pro Glu Gin Pro Leu Val Arg Leu Arg Gly Gly Ala Tyr He 

320 325 330 

ggg gag ggc cgc gtg gag gtg etc aaa aat gga gaa tgg ggg acc gtc 1297 

Gly Glu Gly Arg Val Glu Val Leu Lys Asn Gly Glu Trp Gly Thr Val 

335 340 345 350 

tgc gac gac aag tgg gac ctg gtg teg gee agt gtg gtc tgc aga gag 1345 

Cys Asp Asp Lys Trp Asp Leu Val Ser Ala Ser Val Val Cys Arg Glu 

355 360 365 

ctg ggc ttt ggg agt gee aaa gag gca gtc act ggc tec cga ctg ggg 1393 

Leu Gly Phe Gly Ser Ala Lys Glu Ala Val Thr Gly Ser Arg Leu Gly 

370 375 380 

caa ggg ate gga ccc ate cac etc aac gag ate cag tgc aca ggc aat 1441 

Gin Gly He Gly Pro He His Leu Asn Glu He Gin Cys Thr Gly Asn 

385 390 395 

gag aag tec att ata gac tgc aag ttc aat gee gag tct cag ggc tgc 1489 

Glu Lys Ser He He Asp Cys Lys Phe Asn Ala Glu Ser Gin Gly Cys 

400 405 410 

aac cac gag gag gat get ggt gtg aga tgc aac acc cct gec atg ggc 1537 

Asn His Glu Glu Asp Ala Gly Val Arg Cys Asn Thr Pro Ala Met Gly 

415 420 425 430 

ttg cag aag aag ctg cgc ctg aac ggc ggc cgc aat ccc tac gag ggc 15S5 

Leu Gin Lys Lys Leu Arg Leu Asn Gly Gly Arg Asn Pro Tyr Glu Gly 
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435 440 445 

cga gtg gag gtg ctg gtg gag aga aac ggg tec ctt gtg tgg ggg atg 1633 
Arg Val Glu Val Leu Val Glu Arg Asn Gly Ser Leu Val Trp Gly Met 
450 455 460 

gtg tgt ggc caa aac tgg ggc ate gtg gag gee atg gtg gtc tgc cgc 1681 
Val Cys Gly Gin Asn Trp Gly He Val Glu Ala Met Val Val Cys Arg 
465 470 475 

cag ctg ggc ctg gga ttc gee age aac gee ttc cag gag ace tgg tat 1729 
Gin Leu Gly Leu Gly Phe Ala Ser Asn Ala Phe Gin Glu Thr Trp Tyr 
480 485 490 

tgg cac gga gat gtc aac age aac aaa gtg gtc atg agt gga gtg aag 1777 
Trp His Gly Asp Val Asn Ser Asn Lys Val Val Met Ser Gly Val Lys 
495 500 505 510 

tgc teg gga acg gag ctg tec ctg gcg cac tgc cgc cac gac ggg gag 1825 
Cys Ser Gly Thr Glu Leu Ser Leu Ala His Cys Arg His Asp Gly Glu 
515 520 525 

gac gtg gee tgc ccc cag ggc gga gtg cag tac ggg gee gga gtt gee 1873 
Asp Val Ala Cys Pro Gin Gly Gly Val Gin Tyr Gly Ala Gly Val Ala 
530 535 540 

tgc tea gaa acc gee cct gac ctg gtc etc aat gcg gag atg gtg cag 1921 
Cys Ser Glu Thr Ala Pro Asp Leu Val Leu Asn Ala Glu Met Val Gin 
545 550 555 ■ 

cag acc acc tac ctg gag gac egg ccc atg. ttc atg ctg cag tgt gee 1969 
Gin Thr Thr Tyr Leu Glu Asp Arg Pro Met Phe Met Leu Gin Cys Ala 
560 565 570 

atg gag gag aac tgc etc teg gee tea gee gcg cag acc gac ccc acc 2017 
Met Glu Glu Asn Cys Leu Ser Ala Ser Ala Ala Gin Thr Asp Pro Thr 
575 580 585 590 

acg ggc tac cgc egg etc ctg cgc ttc tec tec cag ate cac aac aat 2065 
Thr Gly Tyr Arg Arg Leu Leu Arg Phe Ser Ser Gin He His Asn Asn 
595 600 605 

ggc cag tec gac ttc egg ccc aag aac ggc cgc cac gcg tgg ate tgg 2113 
Gly Gin Ser Asp Phe Arg Pro Lys Asn Gly Arg His Ala Trp lie Trp 
610 615 620 
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cac gac tgt cac agg cac tac cac age atg gag gtg ttc acc cac tat 2161 
His Asp Cys His Arg His Tyr His Ser Met Glu Val Phe Thr His Tyr 
625 630 635 

gac ctg ctg aac etc aat ggc acc aag gtg gca gag ggc cac aag gee 2209 
Asp Leu Leu Asn Leu Asn Gly Thr Lys Val Ala Glu Gly His Lys Ala 
640 . 645 650 

age ttc tgc ttg gag gac aca gaa tgt gaa gga gac ate cag aag aat 2257 
Ser Phe Cys Leu Glu Asp Thr Glu Cys Glu Gly Asp He Gin Lys Asn 
655 660 665 670 

tac gag tgt gee aac ttc ggc gat cag ggc ate acc atg ggc tgc tgg 2305 
Tyr Glu Cys Ala Asn Phe Gly Asp Gin Gly He Thr Met Gly Cys Trp 
675 680 685 

gac atg tac cgc cat gac ate gac tgc cag tgg gtt gac ate act gac 2353 
Asp Met Tyr Arg His Asp He Asp Cys Gin Trp Val Asp He Thr Asp 
690 695 700 

gtg ccc cct gga gac tac ctg ttc cag gtt gtt att aac ccc aac ttc 2401 
Val Pro Pro Gly Asp Tyr Leu Phe Gin Val Val He Asn Pro Asn Phe 
705 710 715 

gag gtt gca gaa tec gat tac tec aac aac ate atg. aaa tgc agg age 2449 
Glu Val Ala Glu Ser Asp Tyr Ser Asn Asn He Met Lys Cys Arg Ser 
720 725 730 

cgc tat gac ggc cac cgc ate tgg atg tac aac tgc cac ata ggt ggt 2497 
Arg Tyr Asp Gly His Arg He Trp Met Tyr Asn Cys His He Gly Gly 
735 740 745 750 

tec ttc age gaa gag acg gaa aaa aag ttt gag cac ttc age ggg etc . 2545 
Ser Phe Ser Glu Glu Thr Glu Lys Lys Phe Glu His Phe Ser Gly Leu 
755 760 765 

tta aac aac cag ctg tec ccg cag taa agaagectge gtggtcaact 2592 
Leu Asn Asn Gin Leu Ser Pro Gin 
770 

cctgtcttca ggccacacca catcttccat gggacttccc cccaacaact gagtctgaac 2652 
gaatgccacg tgccctcacc cagcccggcc cccaccctgt ccagacccct acagctgtgt 2712 
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ctaagctcag gaggaaaggg accctcccat cattcatggg gggctgctac ctgacccttg 2772 

gggcctgaga aggccttggg ggggtggggt ttgtccacag agctgctgga gcagcaccaa 2832 

gagccagtct tgaccgggat gaggcccaca gacaggttgt c^tcagcttg tcccattcaa 2892 

gccaccgagc tcaccacaga cacagtggag ccgcgctctt ctccagtgac acgtggacaa 2952 

atgcgggctc atcagccccc ccagagaggg tcaggccgaa ccccatttct cctcctctta 3012 

ggtcattttc agcaaacttg aatatctaga cctctcttcc aatgaaaccc tccagtctat 3072 

tatagtcaca tagataatgg tgccacgtgt tttctgattt ggtgagctca gacttggtgc 3132 

ttccctctcc acaaccccca ccccttgttt ttcaagatac tattattata ttttcacaga 3192 

cttttgaagc acaaatttat tggcatttaa tattggacat ctgggccctt ggaagtacaa 3252 

atctaaggaa aaaccaaccc actgtgtaag tgactcatct tcctgttgtt ccaattctgt 3312 

gggtttttga ttcaacggtg ctataaccag ggtcctgggt gacagggcgc tcactgagca 3372 

ccatgtgtca tcacagacac ttacacatac ttgaaacttg gaataaaaga aagatttatg 3432 

<210> 44 

<211 N 774 

<212> PRT 

<213> human 

<400> 44 

Met Glu Arg Pro Leii Cys Ser His Leu Cys Ser Cys Leu Ala Met Leu 
1 5 10 15 

Ala Leu Leu Ser Pro Leu Ser Leu Ala Gin Tyr Asp Ser Trp Pro His 
20 25 30 

Tyr Pro Glu Tyr Phe Gin Gin Pro Ala Pro Glu Tyr His Gin Pro Gin 
35 40 45 

Ala Pro Ala Asn Val Ala Lys He Gin Leu Arg Leu Ala Gly Gin Lys 
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50 



55 



60 



Arg Lys His Ser Glu Gly Arg Val Glu Val Tyr Tyr Asp Gly Gin Trp 
65 70 75 80 



Gly Thr Val Cys Asp Asp Asp Phe Ser He His Ala Ala His Val Val 
85 90 95 



Cys Arg Glu Leu Gly Tyr Val Glu Ala Lys Ser Trp Thr Ala Ser Ser 
100 105 110 



Ser Tyr Gly Lys Gly Glu Gly Pro He Trp Leu Asp Asn Leu His Cys 
115 120 125 



Thr Gly Asn Glu Ala Thr Leu Ala Ala Cys Thr Ser Asn Gly Trp Gly 
130 135 140 



Val Thr Asp Cys Lys His Thr Glu Asp Val Gly Val Val Cys Ser Asp 
145 150 155 160 



Lys Arg He Pro Gly Phe Lys Phe Asp Asn Ser Leu He Asn Gin He 
165 170 175 



Glu Asn Leu Asn He Gin Val Glu Asp He Arg He Arg Ala He Leu 
180 185 190 



Ser Thr Tyr Arg Lys Arg Thr Pro Val Met Glu Gly Tyr Val Glu Val 
195 200 205 



Lys Glu Gly Lys Thr Trp Lys Gin He Cys Asp Lys His Trp Thr Ala 
210 215 220 



Lys Asn Ser Arg Val Val Cys Gly Met Phe Gly Phe Pro Gly Glu Arg 
225 230 235 240 
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Thr Tyr Asn Thr Lys Val Tyr Lys Met Phe Ala Ser Arg Arg Lys Gin 
245 250 255 



Arg Tyr Trp Pro Phe Ser Met Asp Cys Thr Gly Thr Glu Ala His He 



260 



265 



>70 



Ser Ser Cys Lys Leu Gly Pro Gin Val Ser Leu Asp Pro Met Lys Asn 
275 280 285 



Val Thr Cys Glu Asn Gly Leu Pro Ala Val Val Ser Cys Val Pro Gly 
290 295 300 



Gin Val Phe Ser Pro Asp Gly Pro Ser Arg Phe Arg Lys Ala Tyr Lys 
305 310 315 320 



Pro Glu Gin Pro Leu Val Arg Leu Arg Gly Gly Ala Tyr He Gly Glu 
325 330 335 



Gly Arg Val Glu Val Leu Lys Asn Gly Glu Trp Gly Thr Val Cys Asp 
340 345 350 



Asp Lys Trp Asp Leu Val Ser Ala Ser Val Val Cys Arg Glu Leu Gly 
355 360 365 



Phe Gly Ser Ala Lys Glu Ala Val Thr Gly Ser Arg Leu Gly Gin Gly 
370 375 3S0 



He Gly Pro He His Leu Asn Glu He Gin Cys Thr Gly Asn Glu Lys 
385 390 395 400 



Ser He He Asp Cys Lys Phe Asn Ala Glu Ser Gin Gly Cys Asn His 
405 410 415 
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Glu Glu Asp Ala Gly Val Arg Cys Asn Thr Pro Ala Met Gly Leu Gin 
420 425 430 



Lys Lys Leu Arg Leu Asn Gly Gly Arg Asn Pro Tyr Glu Gly Arg Val 
435 440 445 



Glu Val Leu Val Glu Arg Asn Gly Ser Leu Val Trp Gly Met Val Cys 
450 455 460 



Gly Gin Asn Trp Gly He Val Glu Ala Met Val Val Cys Arg Gin Leu 
465 • 470 475 480 



Gly Leu. Gly Phe Ala Ser Asn Ala Phe Gin Glu Thr Trp Tyr Trp His 
485 490 495 



Gly Asp Val Asn Ser Asn Lys Val Val Met Ser Gly Val Lys Cys Ser 
500 505 510 



Gly Thr Glu Leu Ser Leu Ala His Cys Arg His Asp Gly Glu Asp Val 
515 520 525 



Ala Cys Pro Gin Gly Gly Val Gin Tyr Gly Ala Gly Val Ala Cys Ser 
530 535 540 



Glu Thr Ala Pro Asp Leu Val Leu Asn Ala Glu Met Val Gin Gin Thr 
545 550 555 560 



Thr Tyr Leu Glu Asp Arg Pro Met Phe Met Leu Gin Cys Ala Met Glu 
565 570 575 



Glu Asn Cys Leu Ser Ala Ser Ala Ala Gin Thr Asp Pro Thr Thr Gly 
580 585 590 
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Tyr Arg Arg Leu Leu Arg Phe Ser Ser Gin He His Asn Asn Gly Gin 
595 600 605 



Ser Asp Phe Arg Pro Lys Asn Gly Arg His Ala Trp He Trp His Asp 
610 615 620 



Cys His Arg His Tyr His Ser Met Glu Val Phe Thr His Tyr Asp Leu 
625 630 635 640 



Leu Asn Leu Asn Gly Thr Lys Val Ala Glu Gly His Lys Ala Ser Phe 
645 650 655 



Cys Leu Glu Asp Thr Glu Cys Glu Gly Asp He Gin Lys Asn Tyr Glu 
660 665 670 



Cys Ala Asn Phe Gly Asp Gin Gly lie Thr Met Gly Cys Trp Asp Met 
675 680 685 



Tyr Arg His Asp He Asp Cys Gin Trp Val Asp He Thr Asp Val Pro 
690 695 700 



Pro Gly Asp Tyr Leu Phe Gin Val Val He Asn Pro Asn Phe Glu Val 
705 710 715 720 



Ala Glu Ser Asp Tyr Ser Asn Asn He Met Lys Cys Arg Ser Arg Tyr 
725 730 735 



Asp Gly His Arg He Trp Met Tyr Asn Cys His He Gly Gly Ser Phe 
740 745 750 



Ser Glu Glu Thr Glu Lys Lys Phe Glu His Phe Ser Gly Leu Leu Asn 
755 760 765 



Asn Gin Leu Ser Pro Gin 
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770 



<210> 45 

<211 N 3543. 

<212> DNA 

<213> human 

<220 s 

<221> CDS 

<222> (373) . . (3003) 

<223> 

<400> 45 

ccccgggaac aggaaccctg gtggacgggt cccagcaggc ttcttcggtg cccgagaggg 60 

agcgggtgcc caagggggtg gtccctgtgg caggtcccgg ggtgggggcg cggcgctccg 120 

ggaagagcct tccgcaggtc cccgccccgt cacgtgggcg ccggccccgg ccgctgcggt 180 

cggtccgctg gttggtcggg cgcttggtcc ggcagttggt cggtgggcca gtggcccgtc 240 

gctcgcttct gggctctcat gtttgaaggt gggagggaca cgggagcggc ccgcacacct 300 

gagccgcccg gagaggagcc tcggccccgt acccagtaag aagaggagga ggccaggcag 360 

gcaaaaggag tc atg get tct gat get agt cat gcg ctg gaa get gee ctg 411 
Met Ala Ser Asp Ala Ser His Ala Leu Glu Ala Ala Leu 
15 10 

gag caa atg gac ggg ate att gca ggc act aaa aca ggt gca gat ctt 459 
Glu Gin Met Asp Gly He He Ala Gly Thr Lys Thr Gly Ala Asp Leu 
15 20 25 

agt gat ggt act tgt gag cct gga ctg get tec ccg gee tec tac atg 507 
Ser Asp Gly Thr Cys Glu Pro Gly Leu Ala Ser Pro Ala Ser Tyr Met 
30 35 40 45 

aac ccc ttc ccg gtg etc cat etc ate gag gac ttg agg ctg gee ttg 555 
Asn Pro Phe Pro Val Leu His Leu He Glu Asp Leu. Arg Leu Ala Leu 
50 55 60 

gag. atg ctg gag ctt cct cag gag aga gca gee etc ctg age cag ate 603 
Glu Met Leu Glu Leu Pro Gin Glu Arg Ala Ala Leu Leu Ser Gin He 
65 70 75 
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cct ggc cca aca get gec tac ata aag gaa tgg ttt gaa gag age ttg 651 
Pro Gly Pro Thr Ala Ala Tyr He Lys Glu Trp Phe Glu Glu Ser Leu 
80 85 90 

tec cag gta aac cac cac agt get get agt aat gaa ace tac cag gaa 699 
Ser .Gin Val Asn His His Ser Ala Ala Ser Asn Glu Thr Tyr Gin Glu 
95 100 105 



cgc ttg gca cgt eta gaa ggg gat aag gag tec etc ata ttg cag gtg 747 
Arg Leu Ala Arg Leu Glu Gly Asp Lys Glu Ser Leu He Leu Gin Val 
110 115 120 125 

agt gtc etc aca gac caa gta gaa gee cag gga gaa aag att cga gac 795 
Ser Val Leu Thr Asp Gin Val Glu Ala Gin Gly Glu Lys He Arg Asp 
130 135 140 



ctg gaa gtg tgt ctg gaa gga cac cag gtg aaa etc aat get get gaa 843 
Leu Glu Val Cys Leu Glu Gly His Gin Val Lys Leu Asn Ala Ala Glu 
145 150 155 

gag atg ctt caa cag gag ctg eta age cgc aca tct ctt gag acc cag 891 
Glu Met Leu Gin Gin Glu Leu Leu Ser Arg Thr Ser Leu Glu Thr Gin 
160 165 170 

aag etc gat ctg atg act gaa gtg tct gag ctg aag etc aag ctg gtt 939 
Lys Leu Asp Leu Met Thr Glu Val Ser Glu Leu Lys Leu Lys Leu Val 
175 180 185 

ggc atg gag aag gag cag aga gag cag gag gag aag cag aga aaa gca 987 
Gly Met Glu Lys Glu Gin Arg Glu Gin Glu Glu Lys Gin Arg Lys Ala 
190 195 200 205 



gag gag tta ctg caa gag etc agg cac etc aaa ate. aaa gtg gaa gag 1035 
Glu Glu Leu Leu Gin Glu Leu Arg His Leu Lys He Lys Val Glu Glu 
210 215 220 



ttg gaa aat gaa agg aat cag tat gaa tgg aag eta aag gee act aag 1083 

Leu Glu Asn Glu Arg Asn Gin Tyr Glu Trp Lys Leu Lys Ala Thr Lys 
225 230 235 

get gaa gtc gee cag ctg caa gaa cag gtg gee ctg aaa gat gca gaa 1131 

Ala Glu Val Ala Gin Leu Gin Glu Gin Val Ala Leu Lys Asp Ala Glu 

. 240 245 250 
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att gag cgt ctg cac age cag etc tec egg aca gca get etc cac agt 
He Glu Arg Leu His Ser Gin Leu Ser Arg Thr Ala Ala Leu His Ser 
255 260 265 



1179 



gag agt cac aca gag aga gac caa gaa att caa cgt ctg aaa atg ggg 1227 
Glu Ser His Thr Glu Arg Asp Gin Glu lie Gin Arg Leu Lys Met Gly 
270 275 280 285 

atg gaa act ttg ctg ctt gec aat gaa gat aag gac cgt egg ata gag 1275 
Met Glu Thr Leu Leu Leu Ala Asn Glu Asp Lys Asp Arg Arg He Glu 
290 295 300 

gag ctt acg ggg ctg tta aac cag tac egg aag gta aag gag att gtg 1323 
Glu Leu Thr Gly Leu Leu Asn Gin Tyr Arg Lys Val Lys Glu He Val 
305 310 315 

atg gtc act caa ggg cct teg gag aga act etc tea ate aat gaa gaa 1371 
Met Val Thr Gin Gly Pro Ser Glu Arg Thr Leu Ser He. Asn Glu Glu 
320 325 330 

gaa ccg gag gga ggt ttc age aag tgg aac get aca aat aag gac cct 1419 
Glu Pro Glu Gly Gly Phe Ser Lys Trp Asn Ala Thr Asn Lys Asp Pro 
335 340 345 

gaa gaa tta ttt aaa caa gag atg cct cca aga tgt age tct cct aca 1467 
Glu Glu Leu Phe Lys Gin Glu Met Pro Pro Arg Cys Ser Ser Pro Thr 
350 355 360 365 

gtg ggg cca cct cca ttg cca cag aaa tea ctg gaa acc agg get cag 1515 
Val Gly Pro Pro Pro Leu Pro Gin Lys Ser Leu Glu Thr Arg Ala Gin 
370 375 . 380 

aaa aag etc tct tgt agt eta gaa gac ttg aga agt gaa tct gtg gat 1563 
Lys Lys Leu Ser Cys Ser Leu Glu Asp Leu Arg Ser Glu Ser Val Asp 
385 390 395 

aag tgt atg gat ggg aac cag ccc ttc ccg gtg tta gaa ccc aag gac 1611 
Lys Cys Met Asp Gly Asn Gin Pro Phe Pro Val Leu Glu Pro Lys Asp 
400 405 410 

age cct ttc ttg gcg gag cac aaa tat ccc act tta cct ggg aag ctt 1659 
Ser Pro Phe Leu Ala Glu His Lys Tyr Pro Thr Leu Pro Gly Lys Leu 
415 420 425 



tea gga gec acg ccc aat gga gag get gec aaa tct cct ccc acc ate 
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Ser Gly Ala Thr Pro Asn Gly Glu Ala Ala Lys Ser Pro Pro Thr He 
430 435 440 445 



tgc cag cct gac gcc acg ggg age age ctg ctg agg ctg aga gac aca 
Cys Gin Pro Asp Ala Thr Gly Ser Ser Leu Leu Arg Leu Arg Asp Thr 
450 455 460 



1755 



gaa agt ggc tgg gac gac act get gtg gtc aat gac etc tea tec aca 1803 
Glu Ser Gly Trp Asp Asp Thr Ala Val Val Asn Asp Leu Ser Ser Thr 
465 470 475 

tea teg ggc act gaa tea ggt cct cag tct cct ctg aca cca gat ggt 1S51 
Ser Ser Gly Thr Glu Ser Gly Pro Gin Ser Pro Leu Thr Pro Asp Gly 
480 485 490 



aaa egg aat ccc aaa ggc att aag aag ttc tgg gga aaa ate cga aga 1899 
Lys Arg Asn Pro Lys Gly He Lys Lys Phe Trp Gly Lys He Arg Arg 
495 500 505 

act cag tea gga aat ttc tac act gac acg ctg ggg atg gca gag ttt 1947 
Thr Gin Ser Gly Asn Phe Tyr Thr Asp Thr Leu Gly Met Ala Glu Phe 
510 515 520 525 



cga cga ggt ggg etc egg gca acc gca ggg cca aga etc tct agg acc 
Arg Arg Gly Gly Leu Arg Ala Thr Ala Gly Pro Arg Leu Ser Arg Thr 
530 535 540 



1995 



agg gac tec aag gga cag aaa agt gac gcc aat gcc ccc ttt gcc cag 2043 
Arg Asp Ser Lys Gly Gin Lys Ser Asp Ala Asn Ala Pro Phe Ala Gin 
545 550 555 

tgg age aca gag cgt gtg tgt gca tgg ctg gag gac ttt ggc ctg get 2091 
Trp Ser Thr Glu Arg Val Cys Ala Trp Leu Glu Asp Phe Gly Leu Ala 
. 560 565 570 

cag tat gtg ate ttt gcc agg cag tgg gta tct tct ggc cac acc tta 2139 
Gin Tyr Val He Phe Ala Arg Gin Trp Val Ser Ser Gly His Thr Leu 
575 580 • ' 585 



ttg aca gcc acc cct cag gac atg gaa aag gag eta gga att aag cac 2187 

Leu Thr Ala Thr Pro Gin Asp Met Glu Lys Glu Leu Gly He Lys His 

590 595 600 605 

cca etc cac agg aag aag ctt gtt tta gca gtg aaa gcc ate aac acc 2235 

Pro Leu His Arg Lys Lys Leu Val Leu Ala Val Lys Ala He Asn Thr 
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610 

aaa cag gag gag aag tct 
Lys Gin Glu Glu Lys Ser 
625 

tgg ctt gat gat att ggc 
Trp Leu Asp Asp lie Gly 
640 

tct aga gtt gac aga cga 
Ser Arg Val Asp Arg Arg 
655 



615 

gca ctg eta gac cac att 
Ala Leu Leu Asp His He 
630 

tta ccc cag tac aaa gac 
Leu Pro Gin Tyr Lys Asp 
645 

atg ctg caa tac eta act 
Met Leu Gin Tyr Leu Thr 
660 665 



PCT/JP2004/015879 
620 

tgg gtg aca agg 2283 
Trp Val Thr Arg 
635 

cag ttt cat gaa 2331 

Gin Phe His Glu 

650 

gtg aac gat tta 2379 
Val Asn Asp Leu 



etc ttc tta aaa gtc acc age caa eta cat cat etc age ate aaa tgt 2427 
Leu Phe Leu Lys Val Thr Ser Gin Leu His His Leu Ser lie Lys Cys 
670 675 680 685 

gec att cac gtg ctg cat gtc aac aag ttc aac ccc cac tgc ctg cac 2475 
Ala He His Val Leu His Val Asn Lys Phe Asn Pro His Cys Leu His 
690 695 700 

egg egg cca get gat gag agt aac ctt tct cct tea gaa gtt gta cag 2523 
Arg Arg Pro Ala Asp Glu Ser Asn Leu Ser Pro Ser Glu Val Val Gin 
705 710 715 

tgg tec aac cac agg gtg atg gag tgg tta cga tct gtg gac ctg gca 2571 
Trp Ser Asn His Arg Val Met Glu Trp Leu Arg Ser Val Asp Leu Ala 
720 725 730 

gag tat gca ccc aat ctt cga ggg agt gga gtc cat gga ggc etc att 2619 
Glu Tyr Ala Pro Asn Leu Arg Gly Ser Gly Val His Gly Gly Leu He 
735 740 745 

ate ctg gag cca cgc ttc act ggg gac acc ctg get atg ctt etc aac 2667 
lie Leu Glu Pro Arg Phe Thr Gly Asp Thr Leu Ala Met Leu Leu Asn 
750 755 760 765 



ate ccc cca caa aag acg etc etc agg cgc cac ctg acc acc aag ttc 2715 
He Pro Pro Gin Lys Thr Leu Leu Arg Arg His' Leu Thr Thr Lys Phe 
770 775 780 

aat gec ttg att ggt ccg gag get gaa cag gag aag cga gag aaa atg 2763 
Asn Ala Leu He Gly Pro Glu Ala Glu Gin Glu Lys Arg Glu Lys Met 
785 790 795 
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gcc tea cca get tac aca cca ctg ace ace aca gee aaa gtc egg cca 2811 
Ala Ser Pro Ala Tyr Thr Pro Leu Thr Thr Thr Ala Lys Val Arg Pro 
800 805 810 

agg aaa eta gga ttt tea cac ttc gga aac ata aga aaa aag aag ttc 2859 
Arg Lys Leu Gly Phe Ser His Phe Gly Asn He Arg Lys Lys Lys Phe 
815 820 825 

gat gaa teg acg gac tac att tgc cca atg gag ccc agt gac ggt gtc 2907 
Asp Glu Ser Thr Asp Tyr He Cys Pro Met Glu Pro Ser Asp Gly Val. 
830 835 840 845 

agt gat agt cac agg gtc tac agt ggc tac egg ggc etc age ccc ctt 2955 
Ser Asp Ser His Arg Val Tyr Ser Gly Tyr Arg Gly Leu Ser Pro Leu 
850 855 860 

gat gcc cct gaa ctg gat ggg ctg gac cag gtg gga cag att age tga 3003 
Asp Ala Pro Glu Leu Asp Gly Leu Asp Gin Val Gly Gin He Ser 
865 870 875 

tgcccttgtc acctgccctc tgtgcaccct gagagctcac agtaacactg tgtgtgtcac 3063 

catataactg cacctcaccc ccgcacgtgt gcatgactcg cagagaatat tccagcaatt 3123 

gtgtacccct gggecagtet ctttgaaccc tgagggtggc caggatctgg agetgeatet 3183 

etaaggggee aggctttggg gaccattgcc aaaggtggac tcaggaggaa agacacttaa 3243 

agacactttt acatgtctag taattcttga tgttcatctt cagcaccagt ggaaacacat 3303 

gaacttcgat gcaggtccag agaccatgga cactcccacg aggctcagct ctcaggcacc 3363 

ccctacactt cagttgaggg aaaagctcaa gtgecttagg cccgtggacc acagtcttgg . 3423 

ctgagatcaa agggatgagc aacagggact tctgccacag tgacaatgga attgtgttgt 3483 

gccttacttc agaggtggtc tcttctttct tgtaataaaa gcaatattta tgeggaaage 3543 



<210> 46 

<211> 876 

<212> PRT 

<213> human 
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<400> 46 

Met Ala Ser Asp Ala Ser His Ala Leu Glu Ala Ala Leu Glu Gin Met 

1 5 10 15 



Asp Gly He He Ala Gly Thr Lys Thr Gly Ala Asp Leu Ser Asp Gly 
20 25 30 



Thr Cys Glu Pro Gly Leu Ala Ser Pro Ala Ser Tyr Met Asn Pro Phe 
35 40 45 



Pro Val Leu His Leu He Glu Asp Leu Arg Leu Ala Leu Glu Met Leu 
50 55 60 



Glu Leu Pro Gin Glu Arg Ala Ala Leu Leu Ser Gin He Pro Gly Pro 
65 70 75 80 



Thr Ala Ala Tyr He Lys Glu Trp Phe Glu Glu Ser Leu Ser Gin Val 
85 90 95 



Asn His His Ser Ala Ala Ser Asn Glu Thr Tyr Gin Glu Arg Leu Ala 
100 105 110 



Arg Leu Glu Gly Asp Lys Glu Ser Leu He Leu Gin Val Ser Val Leu. 
115 120 125 



Thr Asp Gin Val Glu Ala Gin Gly Glu Lys He Arg Asp Leu Glu Val 
130 135 140 



Cys Leu Glu Gly His Gin Val Lys Leu Asn Ala Ala Glu Glu Met Leu 
145 150 155 160 



Gin Gin Glu Leu Leu Ser Arg Thr Ser Leu Glu Thr Gin Lys Leu Asp 
165 170 175 
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Leu Met Thr Glu Val Ser Glu Leu Lys Leu Lys Leu Val Gly Met- Glu 
180 185 190 . 



Lys Glu Gin Arg Glu Gin Glu Glu Lys Gin Arg Lys Ala Glu Glu Leu 
195 200 205 



Leu Gin Glu Leu Arg His Leu Lys He Lys Val Glu Glu Leu Glu Asn 

215 220 



210 



Glu Arg Asn Gin Tyr Glu Trp Lys Leu Lys Ala Thr Lys Ala Glu Val 
225 230 235 240 



Ala Gin Leu Gin Glu Gin Val Ala Leu Lys Asp Ala Glu lie Glu Arg 
245 250 . 255 



Leu His Ser Gin Leu Ser Arg Thr Ala Ala Leu His Ser Glu Ser His 
260 265 270 



Thr Glu Arg Asp Gin Glu He Gin Arg Leu Lys Met Gly Met Glu Thr 
275 280 285 



Leu Leu Leu Ala Asn Glu Asp Lys Asp Arg Arg He Glu Glu Leu Thr 
290 295 300 



Gly Leu Leu Asn Gin Tyr Arg Lys Val Lys Glu He Val Met Val Thr 
305 310 315 320 



Gin Gly Pro Ser Glu Arg Thr Leu Ser He Asn Glu Glu Glu Pro Glu 
325 330 335 



Gly Gly Phe Ser Lys Trp Asn Ala Thr Asn Lys Asp Pro Glu Glu Leu 
340 345 350 
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Phe Lys Gin Glu Met Pro Pro Arg Cys Ser Ser Pro Thr Val Gly Pro 
355 360 365 



Pro Pro Leu Pro Gin Lys Ser Leu Glu Thr Arg Ala Gin Lys Lys Leu 
370 375 380 



Ser Cys Ser Leu Glu Asp Leu Arg Ser Glu Ser Val Asp Lys Cys Met 
385 390 395 400 



Asp Gly Asn Gin Pro Phe Pro Val Leu Glu Pro Lys Asp Ser Pro Phe 
405 410 415 



Leu Ala Glu His Lys Tyr Pro Thr Leu Pro Gly Lys Leu Ser Gly Ala 
420 425 430 



Thr Pro Asn Gly Glu Ala Ala Lys Ser Pro Pro Thr He Cys Gin Pro 
435 440 445 



Asp Ala Thr Gly Ser Ser Leu Leu Arg Leu Arg Asp Thr Glu Ser Gly 
450 455 460 



Trp Asp Asp Thr Ala Val Val Asn Asp Leu Ser Ser Thr Ser Ser Gly 
465 470 475 480 



Thr Glu Ser Gly Pro Gin Ser Pro Leu Thr Pro Asp Gly Lys Arg Asn 
485 490 495 



Pro Lys Gly He Lys Lys Phe Trp Gly Lys He Arg Arg Thr Gin Ser 
500 505 510 



Gly Asn Phe Tyr Thr Asp Thr Leu Gly Met Ala Glu Phe Arg Arg Gly 
515 520 525 



Gly Leu Arg Ala Thr Ala Gly Pro Arg Leu Ser Arg Thr Arg Asp Ser 
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530 535 540 



Lys Gly Gin Lys Ser Asp Ala Asn Ala Pro Phe Ala Gin Trp Ser Thr 
545 550 555 560 



Glu Arg. Val Cys Ala Trp Leu Glu Asp Phe Gly Leu Ala Gin Tyr Val 
565 570 575 



lie Phe Ala Arg Gin Trp Val Ser Ser Gly His Thr Leu Leu Thr Ala 
580 - 585 590 



Thr Pro Gin Asp Met Glu Lys Glu Leu Gly He Lys His Pro Leu His 
595 600 605 



Arg Lys Lys Leu Val Leu Ala Val Lys Ala He Asn Thr Lys Gin Glu 
610 615 620 



Glu Lys Ser Ala Leu Leu Asp His He Trp Val Thr Arg Trp Leu Asp 
625 630 635 640 



Asp He Gly Leu Pro Gin Tyr Lys Asp Gin Phe His Glu Ser Arg Val 
645 650 655 



Asp Arg Arg Met Leu Gin Tyr Leu Thr Val Asn Asp Leu Leu Phe Leu 
660 665 670 



Lys Val Thr Ser Gin Leu His His Leu Ser He Lys Cys Ala He His 
675 680 685 



Val Leu His Val Asn Lys Phe Asn Pro His Cys Leu His Arg Arg Pro 
690 695 700 



Ala Asp Glu Ser Asn Leu Ser Pro Ser Glu Val Val Gin Trp Ser Asn 
705 710 715 - 720 
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His Arg Val Met Glu Trp Leu Arg Ser Val Asp Leu Ala Glu Tyr Ala 
725 730 735 



Pro Asn Leu Arg Gly Ser Gly Val His Gly Gly Leu He He Leu Glu 
740 745 750 



Pro Arg Phe Thr Gly Asp Thr Leu Ala Met Leu Leu Asn He Pro Pro 
755 760 765 



Gin Lys Thr Leu Leu Arg Arg His Leu Thr Thr Lys Phe Asn Ala Leu 
770 775 780 



He Gly Pro Glu Ala Glu Gin Glu Lys Arg Glu Lys Met Ala Ser Pro 
785 790 795 800 



Ala Tyr Thr Pro Leu Thr Thr Thr Ala Lys Val Arg Pro Arg Lys Leu 
. 805 810 815 



Gly Phe Ser His Phe Gly Asn He Arg Lys Lys Lys Phe Asp Glu Ser 
820 825 830 



Thr Asp Tyr He Cys Pro Met Glu Pro Ser Asp Gly Val Ser Asp Ser 
835 840 845 



His Arg Val Tyr Ser Gly Tyr Arg Gly Leu Ser Pro Leu Asp Ala Pro 
850 855 860 



Glu Leu Asp Gly Leu Asp Gin Val Gly Gin He Ser 
865 870 875 



<210> 47 
<211> 2819 
<212> DNA 
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<213> human 
<220> 

<221> CDS 

<222> (77). . (1180) 

<223> 

<400> 47 

ctgggcccag ctcccccgag aggtggtcgg atcctctggg ctgctcggtc gatgcctgtg 60 

ccactgacgt ccaggc atg agg tgg ttc ctg ccc tgg acg ctg gca gca gtg 112 

Met Arg Trp Phe Leu Pro Trp Thr Leu Ala Ala Val 
1 5 10 

aca gca gca gcc gcc age acc gtc ctg gec acg gec etc tct cca gec 160 
Thr Ala Ala Ala Ala Ser Thr Val Leu Ala Thr Ala Leu Ser Pro Ala 
15 20 25 

cct acg acc atg gac ttt acc cca get cca ctg gag gac acc tec tea 208 
Pro Thr Thr Met Asp Phe Thr Pro Ala Pro Leu Glu Asp Thr Ser Ser 
30 35 40 

cgc ccc caa ttc tgc aag tgg cca tgt gag tgc ccg cca tec . cca ccc 256 
Arg Pro Gin Phe Cys Lys Trp Pro Cys Glu Cys Pro Pro Ser Pro Pro 
45 50 55 60 



cgc tgc ccg ctg ggg gtc age etc ate aca gat ggc tgt gag tgc tgt 
Arg Cys Pro Leu Gly Val Ser Leu lie Thr Asp Gly Cys Glu Cys Cys 
65 70 75 

aag atg tgc get cag cag ctt ggg gac aac tgc acg gag get gcc ate 
Lys Met Cys Ala Gin Gin Leu Gly Asp Asn Cys Thr Glu Ala Ala lie 
80 85 90 

tgt gac ccc cac egg ggc etc tac tgt gac tac age ggg gac cgc ccg 
Cys Asp Pro His Arg Gly Leu Tyr Cys Asp Tyr Ser Gly Asp Arg Pro 
95 100 105 

agg tac gca ata gga gtg tgt gca cag gtg gtc ggt gtg ggc tgc gtc 
Arg Tyr Ala He Gly Val Cys Ala Gin Val Val Gly Val Gly Cys Val 
110 115 .120 



304 



352 



400 



448 



ctg gat ggg gtg cgc tac aac aac ggc cag tec ttc cag cct aac tgc 496 
Leu Asp Gly Val Arg Tyr Asn Asn Gly Gin Ser Phe Gin Pro Asn Cys 
125 130 135 140 
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aag tac aac tgc acg tgc ate gac ggc gcg gtg ggc tgc aca cca ctg 544 
Lys Tyr Asn Cys Thr Cys He Asp Gly Ala Val Gly Cys Thr Pro Leu 
145 150 155 

tgc etc cga gtg cgc ccc ccg cgt etc tgg tgc ccc cac ccg egg cgc 592 
Cys Leu Arg Val Arg Pro Pro Arg Leu Trp Cys Pro His Pro Arg Arg 
160 165 170 

gtg age ata cct ggc cac tgc tgt gag cag tgg gta tgt gag gac gac 640 
Val Ser lie Pro Gly His Cys Cys Glu Gin Trp Val Cys Glu Asp Asp 
. 175 180 185 

gee aag agg cca cgc aag ace gca ccc cgt gac aca gga gee ttc gat 688 
Ala Lys Arg Pro Arg Lys Thr Ala Pro Arg Asp Thr Gly Ala Phe Asp 
190 195 200 

get gtg ggt gag gtg gag gca tgg cac agg aac tgc ata gec tac aca 736 
Ala Val Gly Glu Val Glu Ala Trp His Arg Asn Cys He Ala Tyr Thr 
205 210 215 220 

age ccc tgg age cct tgc tec acc age tgc ggc ctg ggg gtc tec act 784 
Ser Pro Trp Ser Pro Cys Ser Thr Ser Cys Gly Leu Gly Val Ser Thr 
225 230 235 

egg ate tec aat gtt aac gee cag tgc tgg cct gag caa gag age cgc 832 
Arg He Ser Asn Val Asn Ala Gin Cys Trp Pro Glu Gin Glu Ser Arg 
240 245 250 

etc tgc aac ttg egg cca tgc gat gtg gac ate cat aca etc att aag 880 
Leu Cys Asn Leu Arg Pro Cys Asp Val Asp lie His Thr Leu He Lys 
255 260 265 

gca ggg aag aag tgt ctg get gtg tac cag cca gag gca tec atg- aac . 928 
Ala Gly Lys Lys Cys Leu. Ala Val Tyr Gin Pro Glu Ala Ser Met Asn 
270 275 280 

ttc aca ctt gcg ggc tgc ate age aca cgc tec tat caa ccc aag tac 976 
Phe Thr Leu Ala Gly Cys lie Ser Thr Arg Ser Tyr Gin Pro Lys Tyr 
285 290 295 300 

tgt gga gtt tgc atg gac aat agg tgc tgc ate ccc tac aag tct aag 1024 
Cys Gly Val Cys Met Asp Asn Arg Cys Cys He Pro Tyr Lys Ser Lys 
305 310 315 
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act ate gac gtg tec tte cag tgt cct gat ggg ctt ggc tte tec cgc 1072 
Thr He Asp Val Ser Phe Gin Cys Pro Asp Gly Leu Gly Phe Ser Arg 
320 325 330 

cag gtc eta tgg att aat gee tgc tte tgt aac ctg age tgt agg aat 1120 
Gin Val Leu Trp He Asn Ala Cys Phe Cys Asn Leu Ser Cys Arg Asn 
335 340 345 

ccc aat gac ate ttt get gac ttg gaa tec tac cct gac tte tea gaa 1168 
Pro Asn Asp He Phe Ala Asp Leu Glu Ser Tyr Pro Asp Phe Ser Glu 
350 355 360 

att gee aac tag gcaggcacaa atcttgggtc ttggggacta acccaatgcc 1220 

He Ala Asn 

365 



tgtgaagcag tcagccctta 


tggccaataa 


cttttcacca 


atgagectta 


gttaccctga 


1 OOA 

1280 


tctggaccct tggcctccat 


ttctgtctct 


aaccattcaa 


atgacgcctg 


atggtgctgc 


1340 


tcaggcccat gctatgagtt 


ttctccttga 


tatcattcag 


catctactct 


aaagaaaaat 


1 A AA 

1400 


gcctgtctct agctgttctg 


gactacaccc 


aagectgate 


cagcctttcc 


aagtcactag 


14bu 


aagtcctget ggatcttgee 


taaatcccaa 


gaaatggaat 


caggtagact 


tttaatatca 


1520 


ctaatttctt etttagatge 


caaaccacaa 


gactctttgg 


gtccattcag 


atgaatagat 


1580 


ggaatttgga acaatagaat 


aatctattat 


ttggagcctg 


ccaagaggta 


ctgtaatggg 


1640 


taattctgac gtcagcgcac 


caaaactatc 


ctgattccaa 


atatgtatgc 


acctcaaggt 


1700 


catcaaacat ttgccaagtg 


agttgaatag 


ttgettaatt 


ttgattttta 


atggaaagtt 


1760 


gtatccatta acctgggcat 


tgttgaggtt 


aagtttctct 


tcacccctac 


actgtgaagg 


1820 


gtacagatta ggtttgtccc 


agtcagaaat 


aaaatttgat 


aaacattcct 


gttgatggga 


1880 


aaagccccca gttaatactc 


cagagacagg 


gaaaggtcag 


cccgtttcag 


aaggaccaat 


1940 


tgactctcac actgaatcag 


ctgctgactg 


gcagggcttt 


gggcagttgg 


ccaggctctt 


2000 


ccttgaatct tctcccttgt 


cctgcttggg 


gttcatagga 


attggtaagg 


cctctggact 


2060 


ggcctgtctg gcccctgaga 


gtggtgccct 


ggaacactcc 
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tctactctta 


cagagecttg 


2120 
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agagacccag ctgcagacca tgccagaccc actgaaatga ccaagacagg ttcaggtagg 2180 

ggtgtgggtc aaaccaagaa gtgggtgccc ttggtagcag cctggggtga cctctagagc 2240 

tggaggctgt gggactccag gggcccccgt gttcaggaca catctattgc agagactcat 2300 

ttcacagcct ttcgttctgc tgaccaaatg gccagttttc tggtaggaag atggaggttt 2360 

accggttgtt tagaaacaga aatagactta ataaaggttt aaagctgaag aggttgaagc 2420 

taaaaggaaa aggttgttgt taatgaatat caggctatta tttattgtat taggaaaata 2480 

taatatttac tgttagaatt cttttattta gggccttttc tgtgccagac attgctctca 2540 

gtgctttgca tgtattagct cactgaatct tcacgacaat gttgagaagt tcccattatt 2600 

atttctgttc ttacaaatgt' gaaacggaag ctcatagagg tgagaaaact caaccagagt 2660 

■cacccagttg gtgactggga aagttaggat tcagatcgaa attggactgt ctttataacc 2720 

catattttcc ccctgttttt agagcttcca aatgtgtcag aataggaaaa cattgcaata 2780 

aatggcttga ttttttaaaa aaaaaaaaaa aaaaaaaaa 2819 

<210> 48 

<211 N 367 

<212> PRT 

\213> human * 

<400> 48 

Met Arg Trp Phe Leu Pro Trp Thr Leu Ala Ala Val Thr Ala Ala Ala 
1 5 10 15 

Ala Ser. Thr Val Leu Ala Thr Ala Leu Ser Pro Ala Pro Thr Thr Met 
20 25 .30 

Asp Phe Thr Pro Ala Pro Leu Glu Asp Thr Ser Ser Arg Pro Gin. Phe 
35 40 45 
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Cys Lys Trp Pro Cys Glu Cys Pro Pro Ser Pro Pro Arg Cys Pro Leu 
50 55 60 



Gly Val Ser Leu He Thr Asp Gly Cys Glu Cys Cys Lys Met Cys Ala 
65 70- 75 80 



Gin Gin Leu Gly Asp Asn Cys Thr Glu Ala Ala He Cys Asp Pro His 
85 90 95 

Arg Gly Leu Tyr Cys Asp Tyr Ser Gly Asp Arg Pro Arg Tyr Ala He 
100 . 105 110 

Gly Val Cys Ala Gin Val Val Gly Val Gly Cys Val Leu Asp Gly Val 
115 120 - 125 

Arg Tyr Asn Asn Gly Gin Ser Phe Gin Pro Asn Cys Lys Tyr Asn Cys 
130 135 140 



Thr Cys He Asp Gly Ala Val Gly Cys Thr Pro Leu Cys Leu Arg Val 
145 150 155 160 



Arg Pro Pro Arg Leu Trp Cys Pro His Pro Arg Arg Val Ser He Pro 
165 170 175 



Gly His Cys Cys Glu Gin Trp Val Cys Glu Asp Asp Ala Lys Arg Pro 
180 185 190 



Arg Lys Thr Ala Pro Arg Asp Thr Gly Ala Phe Asp Ala Val Gly Glu 
195 200 205 

Val Glu Ala Trp His Arg Asn Cys He Ala Tyr Thr Ser Pro Trp Ser 
210 215 220 

Pro Cys Ser Thr Ser Cys Gly Leu Gly Val Ser Thr Arg He Ser Asn 
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225 230 235 240 



Val Asn Ala Gin Cys Trp Pro Glu Gin Glu Ser Arg Leu Cys Asn Leu 
245 . 250 255 

Arg Pro Cys Asp Val Asp He His Thr Leu lie Lys Ala Gly Lys Lys 
260 265 270 

Cys Leu Ala Val Tyr Gin Pro Glu Ala Ser Met Asn Phe Thr Leu Ala 
275 280 285 



Gly Cys He Ser Thr Arg Ser Tyr Gin Pro Lys Tyr Cys Gly Val Cys 
290 295 300 



Met Asp Asn Arg Cys Cys He Pro Tyr Lys Ser Lys Thr He Asp Val 
305 310 315 320 



Ser Phe Gin Cys Pro Asp Gly Leu Gly Phe Ser Arg Gin Val Leu Trp 
325 330 335 



He Asn Ala Cys Phe Cys Asn Leu Ser Cys Arg Asn Pro Asn Asp lie 
340 345 350 



Phe Ala Asp Leu Glu Ser Tyr Pro Asp Phe Ser Glu He Ala Asn 
355 360 365 



<210> 49 

<211> 1768 

<212> DNA 

<213> human 

<220> 

<221>. CDS 

<222> (356).. (868). 

<223> 
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<400> 49 

ggcacgaggc tgctgtctgc ggaggaaact gcatcgacgg acggccgccc agctacggga 60 

ggacctggag tggcactggg cgcccgacgg accatccccg ggacccgcct gcccctcggc 120 

gccccgcccc gccgggccgc tccccgtcgg gttccccagc cacagcctta cctacgggct 180 

cctgactccg caaggcttcc agaagatgct cgaaccaccg gccggggcct cggggcagca 240 

gtgagggagg cgtccagccc cccactcagc tcttctcctc ctgtgccagg ggctccccgg 300 

gggatgagca tggtggtttt ccctcggagc cccctggctc gggacgtctg agaag atg 358 

Met * 
1 

ccg gtc atg agg ctg ttc cct tgc ttc ctg cag etc ctg gec ggg ctg 406 
Pro Val Met Arg Leu Phe Pro Cys Phe Leu Gin Leu Leu Ala Gly. Leu 
5 .10 15 

gcg ctg cct get gtg ccc ccc cag cag tgg gec ttg tct get ggg aac 454 
Ala Leu Pro Ala Val Pro Pro Gin Gin Trp Ala Leu Ser Ala Gly Asn 
20 '25 30 

ggc teg tea gag gtg gaa gtg gta ccc ttc cag gaa gtg tgg ggc cgc 502 
Gly Ser Ser Glu Val Glu Val Val Pro Phe Gin Glu Val Trp Gly Arg 
35 40 45 

age tac tgc egg gcg ctg gag agg ctg gtg gac gtc gtg tec gag tac 550 
Ser Tyr Cys Arg Ala Leu Glu Arg Leu Val Asp. Val Val Ser Glu Tyr 
50 55 60 65 

ccc age gag gtg gag cac atg ttc age cca tec tgt gtc tec ctg ctg 598 
Pro Ser Glu Val Glu His Met Phe Ser Pro Ser Cys Val Ser Leu Leu 
70 75 80 

cgc tgc ace ggc tgc tgc ggc gat gag aat ctg cac tgt gtg ccg gtg 646 
Arg Cys Thr Gly Cys Cys Gly Asp Glu Asn Leu His Cys Val Pro Val 
85 90 95 

gag acg gec aat gtc ace atg cag etc eta aag ate cgt tct ggg gac 694 
Glu Thr Ala Asn Val Thr Met Gin Leu Leu Lys He Arg Ser Gly Asp 
100 105 110 

egg ccc tec tac gtg gag ctg acg ttc tct cag cac gtt cgc tgc gaa 742 
Arg Pro Ser Tyr Val Glu Leu Thr Phe Ser Gin His Val Arg Cys Glu 
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115 120 125 , 

tgc egg cct ctg egg gag aag atg aag ccg gaa agg agg aga ccc aag 790 
Cys Arg Pro Leu Arg Glu Lys Met Lys Pro Glu Arg Arg Arg Pro Lys 
130 135 140 . 145 

ggc agg ggg aag agg agg aga gag aag cag aga ccc aca gac tgc cac 
Gly Arg Gly Lys Arg Arg Arg- Glu Lys Gin Arg Pro Thr Asp Cys His 
150 155 160 

ctg tgc ggc gat get gtt ccc egg agg taa cccacccctt ggaggagaga 
Leu Cys Gly Asp Ala VaL Pro Arg Arg 
165 170 

gaccccgcac ccggctcgtg tatttattac cgtcacactc ttcagtgact cctgctggta 948 

cctgccctct atttattagc caactgtttc ectgetgaat gcctcgctcc cttcaagacg 1008 

aggggcaggg aaggacagga ccctcaggaa ttcagtgcct teaacaaegt gagagaaaga 1068 

gagaagecag ccacagaccc ctgggagctt ccgctttgaa agaagcaaga cacgtggcct 1128 

cgtgaggggc aagctaggee ccagaggccc tggaggtctc caggggectg cagaaggaaa 1188 

gaagggggee ctgctacctg ttcttgggcc tcaggctctg cacagtcaag cagcccttgc . 1248 

ttteggaget cctgtccaaa agtagggatg cggatcctgc tggggccgcc acggcctggc 1308 

tggtgggaag gccggcagcg ggcggagggg atccagccac ttccccctct tcttctgaag 1368 

atcagaacat tcagctctgg agaacagtgg ttgcctgggg gettttgeca ctccttgtcc 1428 

cccgtgatct cccctcacac tttgccattt gcttgtactg ggacattgtt ctttccggcc 1488 

aaggtgccac caccctgccc cqectaagag .acacatacag agtgggcccc gggctggaga 1548 

aagagctgee tggatgagaa acagctcagc cagtggggat gaggtcacca ggggaggagc 1608 

ctgtgcgtcc cagctgaagg cagtggcagg ggagcaggtt ccccaagggc cctggcaccc 1668 

ccacaagctg tccctgcagg gccatctgac tgccaagcca gattctcttg aataaagtat 1728 

tctagtgtgg aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 1768 
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<210> 50 

<211> 170 

<212> PRT 

<213> human 

<400> 50 

Met Pro Val Met Arg Leu Phe Pro Cys Phe Leu Gin Leu Leu Ala Gly 
1 5 ,10 15 



Leu Ala Leu Pro Ala Val Pro Pro Gin Gin Trp Ala Leu Ser Ala Gly 
20 25 30 



Asn Gly Ser Ser Glu Val Glu Val Val Pro Phe Gin Glu Val Trp Gly 
35 40 45 



Arg Ser Tyr Cys Arg Ala Leu Glu Arg Leu Val Asp Val Val Ser Glu 
50 55 60 



Tyr Pro Ser Glu Val Glu His Met Phe Ser Pro Ser Cys Val Ser Leu 
65 • 70 75 80 



Leu Arg Cys Thr Gly Cys Cys Gly Asp Glu Asn Leu His Cys Val Pro 
85 90 95 



Val Glu Thr Ala Asn Val Thr Met Gin Leu Leu Lys He Arg Ser Gly 
100 105 110 



Asp Arg Pro Ser Tyr Val Glu Leu Thr Phe Ser Gin His Val Arg Cys 
115 120 . 125 



Glu Cys Arg Pro Leu Arg Glu Lys Met Lys Pro Glu Arg Arg Arg Pro 
130 135 140 



Lys Gly Arg Gly Lys Arg Arg Arg Glu Lys Gin Arg Pro Thr Asp Cys 
145 150 155 160 
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His Leu Cys Gly Asp Ala Val Pro Arg Arg 
165 170 



<210> 51 

<211> 3874 

<212> DNA 

<213> human 

<220> 

<221> CDS 

<222> (1),. (1902) 

<223> 

<400> 51 

atg get cac eta aag cga eta gta aaa tta cac att aaa aga cat tac 48 

Met Ala His Leu Lys Arg Leu Val Lys Leu His lie Lys Arg His Tyr 
15 10 15 

cat aaa aag ttc tgg aag ctt ggt gca gta att ttt ttc ttt ata ata 96 
His Lys Lys Phe Trp Lys Leu Gly Ala Val He Phe Phe Phe He He 
"20 25 30 

gtt ttg gtt tta atg caa aga gaa gta agt gtt caa tat tec aaa gag 144 
Val Leu Val Leu Met Gin Arg Glu Val Ser' Val Gin Tyr Ser Lys Glu 
35 40 45 

gaa tea agg atg gaa agg aac atg aaa aac aaa aac aag atg ttg gat 192 
Glu Ser Arg Met Glu Arg Asn Met Lys Asn Lys Asn Lys Met Leu Asp 
50 55 60 

tta atg eta gaa get gta aac aat att aag gat gec atg cca aaa atg . 240 
Leu Met Leu Glu Ala Val .Asn Asn He Lys Asp Ala Met Pro Lys Met 
65 70 75 80 

caa ata gga gca cct gtc agg caa aac att gat get ggt gag aga cct 2.88 
Gin He Gly Ala Pro Val Arg Gin Asn He Asp Ala Gly Glu Arg Pro 
85 90 95 

tgt ttg caa gga tat tat aca gca gca gaa ttg aag cct gtc ctt gac 336 
Cys Leu Gin Gly Tyr Tyr Thr Ala Ala Glu Leu Lys Pro Val Leu Asp 
100 105 110 
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cgt cca cct cag gat tea 
Arg Pro Pro Gin Asp Ser 
115 

aag aca acc aat tta agt 
Lys Thr Thr Asn Leu Ser 
130 



aat gca cct ggt get tct 
Asn Ala Pro Gly Ala Ser 
120 

gtt gaa gag caa aag gaa 
Val Glu Glu Gin Lys Glu 
135 140 



PCT/JP2004/015879 

ggt aaa gca ttc 384 

Gly Lys Ala Phe 

125 

aag gaa cgt ggg 432 
Lys Glu Arg Gly 



gaa get aaa cac tgc ttt aat get ttc gca agt gac agg att tct ttg 480 
Glu Ala Lys His Cys Phe Asn Ala Phe Ala Ser Asp Arg He Ser Leu 
145 150 155 160 

cac cga gat ctt gga cca gac act cga cct cct gaa tgt att gaa caa 528 
His Arg Asp Leu Gly Pro Asp Thr Arg Pro Pro Glu Cys He Glu Gin 
165 170 175 

aaa ttt aag cgc tgc cct ccc ctg ccc acc acc agt gtc ata ata gtt 576 
Lys Phe Lys Arg Cys Pro Pro Leu Pro Thr Thr Ser Val He He Val 
180 185 190 

ttt cat aat gaa gcg tgg tec acg ttg ctt aga act gtc cac agt gtg 624 
Phe His Asn Glu Ala Trp Ser Thr Leu Leu Arg Thr Val His Ser Val 
195 200 205 

etc tat tct tea cct gca ata ctg ctg aag gaa ate att ttg gtg gat 672 
Leu Tyr Ser Ser Pro Ala He Leu Leu Lys Glu He He Leu Val Asp 
210 215 220 

gat get agt gta gat gag.tac tta cat gat aaa eta gat gaa tat gta 720 
Asp Ala Ser Val Asp Glu Tyr Leu His Asp Lys Leu Asp Glu Tyr Val 
225 230 - • 235 . 240 

aaa caa ttt tct ata gta aaa ata gtc aga caa aga gaa aga aaa ggt 768 
Lys Gin Phe Ser He Val Lys He Val Arg Gin Arg Glu Arg Lys Gly 
245' 250 255 

ctg ate act get egg ttg eta gga gca aca gtc gca aca get gaa acg 816 
Leu lie Thr Ala Arg Leu Leu Gly Ala Thr Val Ala Thr Ala Glu Thr 
260 265 270 

etc aca ttt tta gat get cac tgt gag tgt ttc tat ggt tgg eta gaa 864 
Leu Thr Phe Leu- Asp Ala His Cys Glu Cys Phe Tyr Gly Trp Leu Glu 
275 280 285 



cct ctg ttg gee aga ata get gag aac tac acg get gtc gta agt cca 
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Pro Leu Leu Ala Arg lie Ala Glu Asn Tyr Thr Ala Val Val Ser Pro 
290 295 300 

gat att gca tec" ata gat ctg aac acg ttt gaa ttc aac aaa cct tct 960 
Asp He Ala Ser He Asp Leu Asn Thr Phe Glu Phe Asn Lys Pro Ser 
305 310 315 320 

cct tat gga agt aac cat aac cgt gga aat ttt gac tgg agt ctt tea 1008 
Pro Tyr Gly Ser Asn His Asn Arg Gly Asn Phe Asp Trp Ser Leu Ser 
325 330 335 

ttt ggc tgg gag teg ctt cct gat cat gag aag caa aga agg aaa gat 1056 
Phe Gly Trp Glu Ser Leu Pro Asp His Glu Lys Gin Arg Arg Lys Asp 
340 345 350 

gaa acc tac cca att aaa aca ccc act ttt gca gga gga ctt ttt tec 1104 
Glu Thr Tyr Pro He Lys Thr Pro Thr Phe Ala Gly Gly Leu Phe Ser 
355 360 365 

ata tea aaa gaa tat ttt gag tat att gga age tat gat gaa gaa atg 1152 
He Ser Lys Glu Tyr Phe Glu Tyr He Gly Ser Tyr Asp Glu Glu Met 
370 375 380 

gaa ate tgg gga ggt gaa aat ata gaa atg tct ttc aga gta tgg caa 1200 
Glu He Trp Gly Gly Glu Asn He Glu Met Ser Phe Arg Val Trp Gin 
385 390 395 . 400 

tgt ggt ggg cag ttg gag att atg cct tgc tct gtt gtt gga cat gtt 1248 
Cys Gly Gly Gin Leu Glu He Met Pro Cys Ser Val Val Gly His Val 
405 410 415 

ttt cgc age aaa age cct cat age ttt cca aaa ggc act cag gtg att 1296 
Phe. Arg Ser Lys Ser Pro His Ser Phe Pro Lys Gly Thr Gin Val He 
420 425 430 

get aga aac caa gtt cgc ctt gca gaa gtc tgg atg gat gaa tac aag 1344 
Ala Arg Asn Gin Val Arg Leu Ala Glu Val Trp Met Asp Glu Tyr Lys 
435 440 445 

gaa ata ttt tat agg aga aat aca gat gca gca aaa att gtt aaa caa 1392 
Glu He Phe Tyr Arg Arg Asn Thr Asp Ala Ala Lys He Val Lys Gin 
450 455 460 

aaa gca ttt ggt gat ctt tea aaa aga ttt gaa ata aaa cac cgt ctt 1440 
Lys Ala Phe Gly Asp Leu Ser Lys Arg Phe Glu He Lys His Arg Leu 
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465 470 475 480 

egg tgt aaa aat ttt aca tgg tat ctg aac aac att tat cca gag gtg 1488 
Arg Cys Lys Asn Phe Thr Trp Tyr Leu Asn Asn He Tyr Pro Glu Val 
485 490 . 495 

tat gtg cca gac ctt aat cct gtt ata tct gga tac att aaa age gtt 1536 
Tyr Val Pro Asp Leu Asn Pro Val He Ser Gly Tyr He Lys Ser Val 
500 505 .510 

ggt cag cct eta tgt ctg gat gtt gga gaa aac aat caa gga ggc aaa 1584 
Gly Gin Pro Leu Cys Leu Asp Val Gly Glu Asn Asn Gin Gly Gly Lys 
515 520 525 

cca tta att atg tat aca tgt cat gga ctt ggg gga aac cag tac ttt 1632 
Pro LeU He Met Tyr Thr Cys His Gly Leu Gly Gly Asn Gin Tyr Phe 
530 535 . 540 

gaa tac tct get caa cat gaa att egg cac aac ate cag aag gaa tta 1680 
Glu Tyr Ser Ala Gin His Glu He Arg His Asn He Gin Lys Glu Leu 
545 550 555 560 

tgt ctt cat get get caa ggt etc gtt cag ctg aag gca tgt ace tac . 1728 
Cys Leu His Ala Ala Gin Gly Leu Val Gin Leu Lys Ala Cys Thr Tyr 
565 570 575 

aaa ggt cac aag aca gtt gtc act gga gag cag ata tgg gag ate cag 1776 
Lys Gly His Lys Thr Val Val Thr Gly Glu Gin He Trp Glu He Gin 
580 585 590 

aag gat caa ctt eta tac aat cca ttc tta aaa atg tgc ctt tea gca 1824 
Lys Asp Gin Leu Leu Tyr Asn Pro Phe Leu Lys Met Cys Leu Ser Ala 
595 600 605 

aat gga gag cat cca agt tta gtg tea tgc aac cca tea gat cca etc 1872 
Asn Gly Glu His Pro Ser Leu Val Ser Cys Asn Pro Ser Asp Pro Leu 
610 615 620 

caa aaa tgg ata ctt age caa aat gat taa gtgttcctta aaattaagtt 1922 
Gin Lys Trp He Leu Ser Gin Asn Asp 
625 630 

gaaaaaggaa atattctttc tcataaaact gtgactaggc atacactgta gtttttgaaa 1982 

attatgeaaa agcagctaaa tgtaacttat tecaagtgea tttttcttat ttatatcttt 2042 
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atgtagcact actacagaaa ttctgcaagt ttctgtttca aagcacaata actagtaata 2102 

ccaaagacta tttcaaaatg tccagatgta ggggaagaga tgtttacagt atgatgaaaa 2162 

taattttcca agtaaagtga tgtttgtgtg ttttgtacac ttagggatat atatatatag 2222 

ctacattcac acactcacaa tttaaaatat ttcccctagt tttttggggg gataggaaga 2282 

aagatttgtt actgtatttt tttaactaca taaaaataga tcaataaatg tcagcattgg 2342 

cctctgtgta caaaccaaga gcttttacag atccagaatt tattagttta aaatgcaggt 2402 

gaactttttt ttgcgtttgg tttacttgtc tgtcaaatgt ttccttaaac atgaaactga 2462 

ataaggagaa gagtattttt aacacttaaa tttcttggca aattttaaaa cattttttag 2522 

tctgtaatac actccacttg aagcacttaa gtcttcctta aatgactttt cttaagtaat 2582 

gatactgtgt gttttcccaa agcactttta aaaaaatttt tataaattac tatctgttga 2642 

aaaggtgtcc ttttcctttc ttctagtatt ttttttctta ccaaaattca ctaatc.ttga 2702 

atgtttgtga tattaaattt caaatgcaga atacttgact catttaaagc taaattttgt 2762 

tactgattca attataattg taatggattt ttgactttgt aatggattct tttcatcaaa 2822 

aagccttatt attttttatc tatgtggaaa acacaataaa aaatcctcaa cactattgta 2882 

atcatttggt taagtgctta ttcctctttt gggtaaaatc tgtaattgat aataggtggg 2942 

ggaaaatgaa ttttgtatgc tgaatttcta agcgcctatt gtttgtaaaa ccatcagata 3002 
tttcttatgg cacaaaaaat gaggaatagc aaaattcctg tgttcaatat ttagaaaatt . 3062 

ttgtattaat ttctgataaa gttccttaag catctgatag aatgatgttt taaaaaaatt 3122 

tgacgcttgc ttaggagatt taccactttt tttttttgtt tttcgtcatt ttatatttag 3182 

atctcctgta ttcttgttcc cgaagtaaaa tacgatcggt ttcatatttt aaatctggca 3242 

gagcctcagc tgtacgaaaa agagcatata ctggttattg accctatctt ctcattgttt 3302 

gtttgtaagt ttgaatttgt attaaaaagc ctgcattctg agctggacat ggtggctcag 3362 
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cttctaatcc cagcactttg gtaggcaaag gtgggaggat catttgagct caggagttcc 3422 

agaccagcct gggcaacata gcaaaatctc atctctacaa aaagtaaaaa ttaaaaaatg 3482 

aaattaaaaa taaaattacc taggtgtggt ggcacgcatc tgtagttcca gctatacagg 3542 

aaggtgaggc agaagcattg cttgagcttg ggagatcgag gctacagtga gctatgatta 3602 

caccactgca cttcagtctg tgtgactgag caagactctt tcaaaaaaaa aaaaaagcct 3662 

acattctcca gttgattatt tccaactaat gtgtattatg tgcctaattt tctatcagaa 3722 

gttgtattaa gcccgttttc acactgctgt taaagacata cctgagactg ggtaatttat 3782 

aaagaaaaat aggttcaatg gacccacagg tccgcgtggc tggggaagct tcacaatcat 3842 

ggcggaaggt gaaagcatgt cttacgtgga ag 3874 



<210> 52 

<211> 633 

<212> PRT 

<213> human 

<400> 52 

Met Ala His Leu Lys Arg Leu Val Lys Leu His He Lys Arg His Tyr 
1 5 .10 .15 



His Lys Lys Phe Trp Lys Leu Gly Ala Val He Phe Phe Phe He He 
20 25 30 



Val Leu Val Leu Met Gin Arg Glu Val Ser Val Gin Tyr Ser Lys Glu 
35 40 45 



Glu Ser Arg Met Glu Arg Asn Met Lys Asn Lys Asn Lys Met Leu Asp 
50 .55 60 



Leu Met Leu Glu Ala Val Asn Asn He Lys Asp Ala Met Pro Lys Met 
65 70 75 80 



203/223 



WO 2005/038022 



PCT/JP2004/015879 



Gin He Gly Ala Pro Val Arg Gin Asn lie Asp Ala Gly Glu Arg Pro 
85 9.0 95 



Cys Leu Gin Gly Tyr Tyr Thr Ala Ala Glu Leu Lys Pro Val Leu Asp 
100 105 110 



Arg Pro Pro Gin Asp Ser Asn Ala Pro Gly Ala Ser Gly Lys Ala Phe 
115 120 125 



Lys Thr Thr Asn Leu Ser Val Glu Glu Gin Lys Glu Lys Glu Arg Gly 
130 135 140 



Glu Ala Lys His Cys Phe Asn Ala Phe Ala Ser Asp Arg He Ser Leu 
145 150 . 155 160 



His Arg Asp Leu Gly Pro Asp Thr Arg Pro Pro Glu. Cys He Glu Gin 
165 . 170 175 



Lys Phe Lys Arg Cys Pro Pro Leu Pro Thr Thr Ser Val He He Val 
180 185 190 



Phe His Asn Glu Ala Trp Ser Thr Leu Leu Arg Thr Val His Ser Val 
195 200 205 



Leu Tyr Ser Ser Pro Ala He Leu Leu Lys Glu He He Leu Val Asp 
210 215 220. 



Asp Ala Ser Val Asp Glu Tyr Leu His Asp Lys Leu Asp Glu Tyr Val 
225 230 235 240 



Lys Gin Phe Ser He Val Lys He Val Arg Gin Arg Glu Arg Lys Gly 
245 250 255 
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Leu He Thr Ala Arg Leu Leu Gly Ala Thr Val Ala Thr Ala Glu Thr 
260 265 270 



Leu Thr Phe Leu Asp Ala His Cys Glu Cys Phe Tyr Gly Trp Leu Glu 
275 280 285 



Pro Leu Leu Ala Arg He Ala Glu Asn Tyr Thr Ala Val Val Ser Pro 
290 295 300 



Asp He Ala Ser He Asp LeU Asn Thr Phe Glu Phe Asn Lys Pro Ser 
305 310 315 320 



Pro Tyr Gly Ser Asn His Asn Arg Gly Asn Phe Asp Trp Ser Leu Ser 
325 330 335 



Phe Gly Trp Glu Ser Leu Pro Asp His Glu Lys Glh Arg Arg Lys Asp 
340 345 350 



Glu Thr. Tyr Pro He Lys Thr Pro Thr Phe Ala Gly Gly Leu Phe Ser 
355 360 365 



He Ser Lys Glu Tyr Phe Glu Tyr He Gly Ser Tyr Asp Glu Glu Met 
370 375 380 



Glu He Trp Gly Gly Glu Asn He Glu Met Ser Phe Arg Val Trp Gin 
385 390 395 400 



Cys Gly Gly Gin Leu Glu He Met Pro Cys Ser Val Val Gly His Val 
405 410 415 



Phe Arg Ser Lys Ser Pro His Ser Phe Pro Lys Gly Thr Gin Val He 
420 425 430 



Ala Arg Asn Gin Val Arg Leu Ala Glu Val Trp Met Asp Glu Tyr Lys 
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445 



Glu He Phe Tyr Arg Arg Asn Thr Asp Ala Ala Lys He Val Lys Gin 
450 455 460 



Lys Ala Phe Gly Asp Leu Ser Lys Arg Phe Glu He Lys His Arg Leu 
465 470 475 480 



Arg Cys Lys Asn Phe Thr Trp Tyr Leu Asn Asn He Tyr Pro Glu Val 
485 490 495 



Tyr Val Pro Asp Leu Asn Pro Val He Ser Gly Tyr He Lys Ser Val 
500 • 505 510 



Gly Gin Pro Leu Cys Leu Asp Val Gly Glu Asn Asn Gin Gly Gly Lys 
.515 520 525 



Pro Leu He Met Tyr Thr Cys His Gly Leu Gly Gly Asn Gin Tyr Phe 
530 .535 540 



Glu Tyr Ser Ala Gin His Glu He Arg His Asn He Gin Lys Glu Leu 
545 550 .555 560 



Cys Leu His Ala Ala Gin Gly Leu Val Gin Leu Lys Ala Cys Thr Tyr 
565 570 .575 



Lys Gly His Lys Thr Val Val Thr Gly Glu Gin He Trp Glu He Gin 
580 585 590 



Lys Asp Gin Leu Leu Tyr Asn Pro Phe Leu Lys Met Cys Leu Ser Ala 
595 600 605 



Asn Gly Glu His Pro Ser Leu Val Ser Cys Asn Pro Ser Asp Pro Leu 
610 615 620 
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Gin Lys Trp He Leu Ser Gin Asn Asp 
625 630 



<210> 53 

<211> 20 • 

<212> DNA 

<213> Artificial 

v220> 

<223> synthetic oligonucleotide 

<400> 53 

ccgcacgaca accgcaccat 20 



<210 s 54 

<211> 20 

<212> DNA 

<21-3 N Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 54 

cgctccggcc cacaaatctc 20 



<210> 55- 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 55 

ctccaatcgt ccctacagtc g 21 



<210> 56 
<211> 19 
<212> DNA 
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<213> Artificial 



<220> 

<223> synthetic oligonucleotide 



<400> 56 

ccaagctatc acctcggcc 



19 



<210> 57 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 57 

tgtttctgca atggtgaggt g 21 



<210> 58 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 



<210> 59 

s211> 21 

<212> DNA 

<213> Artificial 

<22.0> 

<223> synthetic oligonucleotide 

<400> 59 . 

gctgccctaa agccaaactc t 21 



<400> 58 

gcggctccaa gacttcctaa t 



21 
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<210> 60 

<211> 23 

<212 N DNA 

<213> Artificial 

<220. N 

<223> synthetic oligonucleotide 

<400 N 60 

agaggacagg gaggatcaag ttc 



<210> 61 

<211> 20 

<212> DNA 

<213> Artificial 

<220 s 

<223> synthetic oligonucleotide 

<400> 61 

tggcgacact taccgagctt 20 



<210> 62 

<211> 23 

<212 N DNA 

<213> Artificial 

<220 N 

<223> synthetic oligonucleotide 

<400> 62 

ccatgcccct tgtagtagct gta 



<210> 63 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 



<400> 63 
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cttgactgtg gttactgctg atca 24 



<210> 64 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 64 

gtatccaccg aatgtgaaaa cgt 23 

<210> 65 

<211> 20 

<212> DNA 

<213 N Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 65 

tgtccctcgg aaaaactggt 20 

<210> 66 

<211> 20 

<212> DNA 

<213> Artificial 

<220> • 

<223> synthetic oligonucleotide 

<400> 66 

agccaccgtt catggtctct 20 



<210> 67 

<211> 19 ' 

<212> DNA 

<213> Artificial 

<220> 
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<223> synthetic oligonucleotide 
<400> 67 

agaacggcac gcctacgat 19 



<210> 68 

<211> 25 

<212>- DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 68 - 

aggtagcctt tgctgtactc atcat 25 



<210> 69 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 69 

tcacctgatt cttgcgtgct 20 



<210 N 70 

<2U> 28 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 70 

ctgtgggtta ttatcaatct tgtttctt 



<210> 71 
<211> 19 
<212> DNA 



211/223 



WO 2005/038022 



PCT/JP2004/015879 



<213> Artificial 



<220> 

<223> synthetic oligonucleotide 



<400> 71 - . 

gcatgtacaa tggctgcgc 
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<210> 72 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 72 

caagagctgt aaacggcgg "19 

<210> 73 

<211> 24 

<212> DNA 

<213> Artificial 



<210> 74 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 74 

caccaagatg aaggttcggg • 20 



<220> 
<223> 



synthetic oligonucleotide 



<400> 73 

gagacaccat tgagacttga ccag 



24 
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<210> 75 

<211> 2.1 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 75 

tgtgacagcc agctcgaaaa c 21 



<210> 76 . 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 76 

tggagagcca agacttttcc a 21 



<210> 77 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 77 

gcctgccatt ctcagcaaa .19 



<210> 78 

<211> 21 

<212> DNA 

<213 N Artificial 

<220> 

<223> synthetic oligonucleotide 



<400> 78 
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acactgaatc cacccaggac a 21 



<210> 79 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 79 

caagtccttc cggcatgaa 19 



<210> 80 

<211> 21 

<212^ DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 80 

ccaaaatcac ccttcctttg c . 21 



<210> 81 

<211> 21 

<212> DNA 

<213> Artificial 



<220> 

<223> synthetic oligonucleotide 

<400> 81 

cttgacaaca cagcagcgtc a 21 

<210> 82 

<211> 21 

<212> DNA • 

<213> Artificial 

<220> 
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<223> synthetic oligonucleotide 

<400> 82 

acttgaagat gtggaggccc a 21 

s210> 83 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 83 

tggtcaagaa agcaccaatg c • 21 

<210> 84 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 



<400> 84 

ccacacacgc catctttctt c 

<210> 85 
<211>. 21 
<212> • DNA 
<213> Artificial 

<220 N 

<223> synthetic oligonucleotide 
<400> 85 

ttgtctataa cacccgccct g 



21 



21 



<210> 86 
<211> 21 
<212> DNA 
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<213> Artificial 
<220> 

<223> synthetic oligonucleotide 

<400> 86 

cggcgtggaa aataggagag t • 21 

<210> 87 

<211>. 21 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 87 . 

aggagaagaa gctggcagga g .21 

<210> 88 

<211> 19 

<212^ DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 88 . 

cttgatggcg ttggtgagc . 19 



<210> 89 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223)> synthetic oligonucleotide 

<400> 89 

tgggtaccgt atgcctcga 19 
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<210> 90 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223 N synthetic oligonucleotide 

<400> 90 

tgtattcaaa ggtgggccg 19 



<210> 91 

<211> 21 

<212> DNA 

<213> Artificial 



<220> 

<223> synthetic oligonucleotide 
<400> 91 

tgctgggaca tgtaccgtca t " 21 



<210> 92 

<211> 19 

<212> DNA 

<213> Artificial 



<220> 

<223> synthetic oligonucleotide 
<400> 92 

ccagatgcgg tagccatca . 19 



<210> 93 

<211> 19 

<212> DNA 

<213> Artificial 



<220> 

<223> . synthetic oligonucleotide 
<400> 93 

217/223 
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gccttctctg tgcacggag 19 



<210> 94 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 94 

gtgagaccag cccaaagaca c .21 

<210> 95 

<211> 20 

<212 s DNA 

<213> Artificial 

<220 s 

<223> synthetic oligonucleotide 

<400> 95 

atgggagttg gtagggaccg 20 

<210> 96 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 96 

catgggaggg tgatccactt 20 

<210> 97 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

218/223 
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<223> synthetic oligonucleotide 
<400 s 97 

ggctgcattg aaggcatgt 19 



<210> 98 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 



<400> 98 

aagggcaaac tccacaggc 19 



<210> 99 

<211> 20 

<212. N DNA 

<213> Artificial 



<220> 

<223> synthetic oligonucleotide 



<400> 99 

ttacccggaa gcgtatgtgc 20 



<210> 100 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 100 

gcctccctgg ttattctcac c 21 



<210> 101 
<211> 32 
<212> DNA 
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<213> Artificial 



<220> 

<223> synthetic oligonucleotide 
<400> 101 

gcggccgcac catgaggggc aacccactga tc 32 



<210> 102 

<211> 29 . 

<212> DNA 

<213> Artificial 



<220 s 

<223> synthetic oligonucleotide 
<400> 102 

gcggccgcct agaaggcact gttccatga 29 



<210 N 103 

<211> 36 

<212> DNA 

<213> Artificial 



<220> 

<223> synthetic oligonucleotide 
<400> 103 

gacgcgttgc ggccgcagca tggcggatac cggctt 36 



<210> 104 

<211> 36 

<212> DNA 

<213> Artificial 



<220> 

<223> synthetic oligonucleotide 
<400> 104 

aaaggatggc ggccgctcac tcgctgtcga atttga 36 
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<210> 105 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 105 

gcggccgcag catggaccgc gcggggcgc 29 



<210> 106 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 106 

atgcatctag acagaaggcc ttggaggag 29 



<210> 107 

<211 s 32 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 107 

gcggccgcag gatgggatgc gtgaagtcca gg 32 



<210> 108 

<211> 44 

<212> DNA 

<213> Artificial 



<220> 

<223> synthetic oligonucleotide 
<400> 108 
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gcggccgctc aaggctgctg ctggaactgg ctctcagtgg ccgt 44 

<210> 109 
<211> 32 
<212> DNA 
<213> -Artificial 

<220> 

<223> synthetic oligonucleotide 
<400> 109 

gcggccgcag aatggctcac cttaagggac ta 32 



<210> 110 

<211> 32 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 110 

gcggccgctt attcattttg gctaaaaatc ca 32 



<210> 111 

<211> 33 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic oligonucleotide 

<400 s 111 

cggagcatgg cggataccgg cttgcgccgc gtg 33 



<210> 112 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 
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<223> synthetic oligonucleotide 
<400 s 112 

gcgcaagccg gtatccgcca t 21 



<210> 113 

<2U> 21 

<212^ RNA 

<213> Artificial 

<220 N 

<223> synthetic oligonucleotide 

<400> 113 

auggcggaua ccggcuugcg c 21 



<210> 114 

<211> 21 

<212 N RNA 

<213 N Artificial 

<220> 

<223> synthetic oligonucleotide 

<400> 114 

gcgcaagccg guauccgcca u 21 
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This international search report has not been established in respect of certain claims under Article 17(2Xa) for the following reasons: 
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because they relate to subject matter not required to be searched by this Authority, namely: 



2 - G3 ClaimsNos.: 30 and parts of 31 to 36 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 
The compound as claimed in claim 30 is specified by "a screening method 
as claimed in any of claims 26 to 29" and, therefore, involves any compounds 
obtained by the screening method. (continued to extra sheet) 

Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box No. Ill Observations where unity of invention is lacking (Continuation of item 3 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 

The only one matter common to claims 1 to 7 and claims 8 to 40 resides in 
relating to a gene the expression of which is induced or inhibited by a 
transcriptional factor relating to pathological conditions. 

However a polynucleotide the expression of which is induced by the expression 
of Runx2/Cbfal (i.e., a transcriptional factor relating to pathological 
conditions) has been publicly known, as reported in a document Mol. Cell. 
Biol., 1999, Vol.19, p. 4431-4442. Thus, the above matter cannot be considered 
as a special technical feature in the meaning within the second sentence of 
PCT Rule 13.2. There is no other matter common to claims 1 to 7 and claims 
8 to 40 seemingly being a special (continued to extra sheet) 

As all required additional search fees were timely paid by the applicant, this international search report covers all searchable 
claims. 

As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment of 
any additional fee. 

3 * I x I As only some of the required additional search fees were timely paid by the applicant, this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 
Claims 1 to 7 and the parts relating to the base sequences represented by 
SEQ ID NOS:l, 3, 5, 15 and 25 in claims 8, 10 to 29 and 31 to 40. 



No required additional search fees were timely paid by the applicant. Consequently, this international search report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest Q^J jhe additional search fees were accompanied by the applicant's protest. 

f"*1 No protest accompanied the payment of additional search fees. 
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However, no specific example of the compound obtained by the screening 
method is presented in the description. Thus, claim 30 is neither 
disclosed in the meaning within PCT Article 5 nor supported by the 
disclosure in the description in the meaning within PCT Article 6. Even 
though the common technical knowledge at the point of the application 
is taken into consideration, it is completely unknown what specific 
compounds are involved and what are not. Namely, the above claim is 
extremely unclear and does not comply with the requirement of clearness 
in the meaning within PCT Article 6 too. 

Such being the case, no meaningful search can be made on the invention 
as set forth in claim 30 and the inventions as set forth in the parts 
of claims 31 to 36 depending on claim 30. 



Continuation of Box No. Ill of continuation of first sheet (2) 

technical feature in the meaning within the second sentence of PCT Rule 
13.2. 

Such being the case, the inventions according to claims 1 to 7 and 
the inventions according to claims 8 to 40 cannot be considered as a 
group of inventions so linked as to form a single general inventive concept . 

The polynucleotides having the base sequences represented by SEQ ID 
NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21, 23 and 25 and human homologs 
thereof as claimed in claims 8 to 40 have no chemical structure or function 
in common but are common to each other exclusively in being a polynucleotide 
the expression of which is induced by the expression of Runx2/Cbfal. 

However a polynucleotide the expression of which is induced by the 
expression of Runx2/Cbfal has been publicly known, as reported in a 
document Mol. Cell. Biol., 1999, Vol.19, p. 4431-4442. Thus, the above 
matter cannot be considered as a special technical feature in the meaning 
within the second sentence of PCT Rule 13.2. There is no other matter 
common to the inventions relating to polynucleotides having the base 
sequences represented by SEQ ID N0S:1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 
21, 23 and 25 as claimed in claims 8 to 40 seemingly being a special 
technical feature in the meaning within the second sentence of PCT Rule 
13.2. 

Such being the case, these inventions cannot be considered as a group 
of inventions so linked as to form a single general inventive concept. 
Namely, it is recogni zed that there are 13 groups of inventions respectively 
relating to 13 polynucleotides differing from each other. 

Such being the case, claims 1 to 40 have 14 groups of inventions relating 
respectively to claims 1 to 7 and the polynucleotides having the base 
sequences represented by SEQ ID NOS:l, 3, 5, 7, 9, 11, 13, 15, 17, 19, 
21, 23 and 25. 
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